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EXHIBIT 81 
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Recommended 

k 

ASTM Proficiency 
Testing: improve 
your lab's 
performance 

Meet accreditation 
requirements, 
compare your 
performance with 
other labs, 
document your 
expertise. 


• A G INDUSTRIAL SERVICES. INC 

• Visit Website 


• More Information 



’ n.ssuciatuiii of Ijoino 
'n|)pliance manufacturers 
• AHAM 


• Visit Website 

• More Information 



Organizational Membership 
Directory 


Alphabetic Listi \ 


A-K 


A B C D E F G H 


L-Z 


J K 


Second Opinion 





A 2ND OPINION. INC. 
Visit Website 



marshall motfat 


• A. MARSHALL MOFFAT SA 


• Visit Website 


j40 

• A/D FIRE PROTECTION SYSTEMS 


■ Visit Website 



• AAA ENVIRONMENTAL 



• AAEE BVBA COMBICONSULT 

A Ai^C Amemcam Acaoemy or OKTiiomoicSunGtoss 
jti/iAa<rL? American Association op Okthoeaedic Surgeons 

• AAOS 

• Visit Website 


More Information 
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. AATCC 


Visit Website 
More Information 



• ACCEL FUSION LLC 

• ACCIAI SPECIAL! TERNl S.P.A. 


• Visit Website 




^•^ARJs Cf'rftPYT'lfi 
SAtiJtl'V it q»JA1 ITY 


• Visit Website 

* More Information 


Acoustte 
eye 

• ACOUSTICEYE LTD, 

• Visit Website 

• More Information 



. ACOUSTICS FIRST CORPORATION 



ACT Test Pane/s, Inc. 

• ACT TEST PANEL TECHNOLOGIES 

• Visit Website 

• More Information 



. ACTION FLOOR SYSTEMS 
■ Visit Website 
• More Information 



■ ACWAPIP E-ARABIAN CO FOR WATER PIPE INDUSTRY 



Visit Website 
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. ADD-X BIOTECI-, \b 

• ADDITIVE MANUFACTURING ASSOCIATION OF TAIWAN 



■ ADVANCE READYMIX LIMITED 



• ADVANCED GEOENVIRONMENTAL, INC. 



• AEROSPACE LUBRICANTS 



• AEROSPORTS TRAMPOLINE PARKS. LLC 



• AESCULAPAG&COKG 



• AG PROCESSING INC 

• Visit Website 


More Information 




Agapif 0 Associates, Inc. 

Mining & Civil Engineers & Geologists 

AGAPITO ASSOCIATES, INC. 


Visit Website 



AGE STEEL 
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• AGENCIA NACIONAL DO PETROLED GAS NAT 


QIIC 


• AIIC - INTERNATIONAL ASSOCIATION OF CONFERENCE INTERPRETERS 

• Visit Website 

• More Information 



AIMRIGHT TESTING ENGINEERING 



• AIR LIQUIDE AMERICA SPECIALTY GASES. LLC 

AIRNEWZEAL/a^D’l5“ 

• AIR NEW ZEALAND 

■ Visit Website 

• More Information 

AIRBUS 

AN e*£» coMtwry 

AIRBUS UK 
Visit Website 


• More Information 


Airgas 

• AIRGAS SPECIALTY GASES 

• Visit Website 



• AIRLINES FOR AMERICA (A4A) 

• Visit Website 


aitex 

• AITEX 
" Visit Website 


More Information 
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• AIVEPET 

Casco Adhesives 

• AKZONOBEL WOOD ADHESIVES 

• Visit Website 



• AL KHARAFI & SONS WLL 

• Visit Website 



• AL-MAILEM OILFIELD & INDUSTRIAL EQUIPMENT COMPANY 

• Visit Website 



• ALASKA STATE DEPT OF TRANSPORTATION & PUBLIC FACILITIES 

• Visit Website 

Q 

iA.L.CIO.XV 

• ALCOA 

• Visit Website 

• More Information 



aluminum KJMPCSrR PANEL 
« ALCOBOND INDUSTRIES INC 

• Visit Website 

• More Information 



. ALL-RUSSIAN RESEARCH INSTITUTE OF AUTOMATICS 
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• ALPACA COALITION OF AMERICA 


• ALPHA OMEGA TECHNOLOGIES. INC. 

• Visit Website 

■ More Information 



• ALSOUHUB VEMBI LABORATORY 

AltaVista 

• ALTA VISTA SOLUTIONS 

• Visit Website 


Alpha Omega 

' TECHNOLOGIES, INCr 



• More Information 



• ALUMINUM EXTRUDERS COUNCIL (AEC) 

• Visit Website 

non 

• ALVANON, INC. 

• Visit Website 



• More Information 

^ AMA Analytical Services, Inc. 

• AMA ANALYTICAL SERVICES. INC. 

• Visit Website 



dmcor 

• AMCOR FLEXIBLES WINTERBOURNE 

• Visit Website 



AMERIBOLT 
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. AMERICAN ALLOY STEEL 

AMERICAN BRUSH 
MANUFACTURERS 

iFWI W ASSOCIATION 

• AMERICAN BRUSH MANUFACTURERS ASSN 

• Visit Website 

3CS 

. AMERICAN CHEMICAL SOLUTIONS. INC. 

• Visit Website 


• More Information 



• AMERICAN CHEMICAL TECHNOLOGIES, INC. 



. AMERICAN CONCRETE PRESSURE PIPE ASSOCIATION 



• AMERICAN COUNCILS FOR INTERNATIONAL EDUCATION 

AMERICAN 

RBER MA^IUB<VCnJRERS 

ASSCX-lATOSi, ![«;. 

• AMERICAN FIBER MANUFACTURERS ASSOCIATION. INC. 


Visit Website 


^HFA 


Ar« Ho*i fv-K^t AX>wc« 

■ AMERICAN HOME FURNISHINGS ALLIANCE 


• Visit Website 


• More Information 



• AMERICAN LEGEND AIRCRAFT COMPANY 


Visit Website 
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iHir 


NICKaOID 
METALS 

Sfncfi ifldA 

• AMERICAN NICKELOID COMPANY 


• Visit Website 

• More Information 



• AMERICAN TESTING LABORATORIES, INC. 


ATSM 

• AMERICAN TRAFFIC SAFETY MATERIALS 


• Visit Website 


American 

g J / ^ J J Translators 
Association 


• AMERICAN TRANSLATORS ASSOCIATION 

• Visit Website 



• AMERICAN TRANSLATORS ASSOCIATION 



• AMETEK TAYLOR HOBSON 



. AMS STORE AND SHRED LLC 



■ AMSPEC SERVICES. LLC 
• Visit Website 




ANALAB INDIA PVT LTD 
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. ANAMA PACKAGE CONTAINER TESTING SERVICES. INC. 



• ANDERSON FITTINGS 



• ANECTO LTD 

• Visit Website 



■ ANGELCARE MONITORS INC. 

ANSECO 

GROUP 

Ytttir Partner in PWitucI Safili/ 

• ANSECO GROUP LLC 


• Visit Website 

• More Information 



• ANTEX WESTERN LTD 

• Visit Website 


• More Information 



• AOV TESTING SHENZHEN TECHNOLOGY CO LTD 



• APPLIED PROCESS INC. 



Visit Website 
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• ARAB PETROLEUM PIPELINES COMPANY 



. ARABIAN WATERPROOFING INDUSTRIES COMPANY. LTD. 



. ARAMCO RESEARCH CENTER- DETROIT 



• ARCAMAB 


ArcelorMittal 

. ARCELORMITTAL 

• Visit Website 

• More Information 

**A* Ardaman 

& Associaios. 

. ARDAMAN& ASSOCIATES 
» Visit Website 



. ARDAMAN & ASSOCIATES INC 



• ARGO TURBOSERVE 



. ARIZONA STATE DOT - MATERIALS GROUP 


Visit Website 
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• ARKANSAS STATE HIGHWAY DEPARTMENT 



• Visit Website 


• More Information 

(^i’mstrona 

• ARMSTRONG WORLD INDUSTRIES, INC. 


« Visit Website 


« ♦ « • • 

ASCOLFIBRAS 

% • 

ColombfiM d* F)bna» 

• ASCOLFIBRAS 


< Visit Website 


ASCON 


. ASCON MARBLE & GRANITE 
• Visit Website 


More Information 


^GRD^ 

• ASH GROVE CEMENT COMPANY 


• Visit Website 

A S p, E V.l O.N.'r c,s 

• ASPEN AVIONICS 
■ Visit Website 

• More Information 



• ASSOCIATED PETROLEUM CONSULTANTS LTD. 

• Visit Website 


More Information 
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. - . ■ 5 * r y I c 1 ^ . 

• ASSURED TESTING SERVICES 

• Visit Website 

• More Informatiofi 

Aiialyiitnl 
TecfmotoCT 

& Coiiii«r 

(..iniiJed 

precmoii beiiind Ihepncas 

• ATACLTD 

• Visit Website 

• More information 

0ATCP 

Physletl {aglBearlng 

• ATCP PHYSICAL ENGINEERING 

• Visit Website 

• More Information 



um-«unMUi 




• ATLANTIC SAFETY PRODUCTS INC 


• ATLAS ROOFING CORPORATION 

• Visit Website 



ffmrMMtWMAC 




• ATLAS SOUND 



• ATRACCIONES CONEY ISLAND SAC 

• Visit Website 


MtKMAnOWii. 


• AUGE INDUSTRIAL FASTENERS LLC 

AAurubis 

. AURUBIS BUFFALO, INC 

• Visit Website 

• More Information 



tfPTrvunoKXi 

\%iui\si ft 



'"Mi 



AUSTRALASIAN BIOPLASTICS ASSOCIATION 
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JXutobaRn 

# 4 1 CTCDOff sPEeom/riYini 

■ AUTOBAHN INDOOR SPEEDWAY 

• Visit Website 

■ More InformatioK 
ai 

• AXTER COLETANCHE 

• Visit Website 

• More Information 



• AZEARTH CORPORATION 



• B & G MANUFACTURING COMPANY INC. 



• BABY PRODUCTS ASSOCIATION 

• Visit Website 

• More Information 




backyard 

^BUILDINGS 


AKO ft', OWE 


• BACKYARD PRODUCTS LLC 

• Visit Website 




■ BAKER COMMODITIES, INC. 

• Visit Website 

4|R^BALTEK' 

CXCELLErJCE m COHE SOlOTiOMS 

• BAUTEKINC 

• Visit Website 


More Information 
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• BANNER MEDICAL 



• BARON INTERNATIONAL BSS CO LTD 

• Visit Website 

• More Information 



• BASFCORP. 


• BAUER NIKE HOCKEY. INC. 

• Visit Website 



■ BEIJING NATON TECHNOLOGY GROUP CO. LTD. 

BELDEN 

SENDING ALL THE RtGBT SIGNAIS« 

• BELDEN CDT, INC. 

• Visit Website 


More Information 
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• BELMONT METALS INC 

• Visit Website 



• BESTWAY USA INC 


Beuth 


• BEUTH VERLAG GMBH 

• Visit Website 



. BEVERAGE TESTING INSTITUTE 

• Visit Website 

• More Information 



• BIC CORPORATION 

• Visit Website 



• BIOBLEND RENEWABLE RESOURCES, LLC 



• BIOMASON 

CZCCOT 

• BIOMET UK HEALTHCARE LTD, 

• Visit Website 

Bi^Tector 

• BIOTECTOR ANALYTICAL SYSTEMS LTD 

• Visit Website 


■ More Information 


h>ICD>C 5 

• BIOX CORPORATION 


■ Visit Website 


More Information 







Case l:13-cv-01215-T^ Document 122-6 Filed 12/22/15 Page 17 of 231 


Engineering, inc.^ 

ELECTtflCAL & SOFTWARE CONTROLS FOR SAFE RIDES « SHOWS 

• BIRKET ENGINEERING, INC. 


• Visit Website 



• BIVONA COMPANY LLC 



. BKP BEROLINA POLYESTER GMBH & CO KG 
■ Visit Website 

BUCK& VEATCH 

ima. 8ujliiliiEiwarldpl.iltii«raiic£ 

• BLACK &VEATCH 
•' Visit Website 



. BLADESTONE 
• Visit Website 



• BLUECHER USA. INC. 



• BOHNING ARCHERY 

Bolliger & Mabiluxrd 

• BOLLIGER & MABILLARD ING 

• Visit Website 

BONDCOTE^^ 

• BONDCOTE CORPORATION 

• Visit Website 

• More Information 


Borregaard 

LignoTech 


• BORREGAARD LIGNOTECH 


Visit Website 
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BOSTIK, INC. 


• Visit Website 



• BOWIE INDUSTRIES, INC 



• BOWSER-MORNER, INC. 


• Visit Website 



■ BRAND ENERGY AND INFRASTRUCTURE SERVICES 



• BRAWLER INDUSTRIES LLC 


• Visit Website 


• More Information 



• BREATHABLEBABY, LLC 



• BUCKHORN RUBBER PRODUCTS, INC. 
■ Visit Website 

© bUQQbcs)' 

• BUGABOO INTERNATIONAL BV 


■ Visit Website 


Biiiidiint ind ComitiiukK 



• BUILDING AND CONSTRUCTiONAUTH 


Visit Website 
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• BUILDING AND EQUIPMENT LONG-LIFE CYCLE ASSOCIATION 


• BUILDINING ENVELOPE TECH 



• BULK CHEMICALS INC 

BUtt. Moose TUBE CXWVIPAIMY 

• BULL MOOSE TUBE COMPANY. INC. 




• Visit Website 



• BUREAU OF HOME FURNISHINGS & THERMAL INSULATION 



• BYE AEROSPACE, INC 




incorporated 
C.H.J. INCORPORATED 
Visit Website 



CABELAS 


Intertek 


Caleb Brett 


CALEB BRETT ECUADOR S.A. 
Visit Website 


ZAGSA 


• CALIBRACIONES ANALITICAS DEL GOLFO. S.A, DE C.V. 

• Visit Website 


More Information 
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Cal EMA 


CHCt)Cf4::T 
tiuBcr 

• CALIFORNIA STATE EMERGENCY MANAGEMENT AGENCY 

• Visit Website ~ 



CALIFORNIA STEEL INDUSTRIES, INC. 

• CALIFORNIA STEEL iNDUSTRIES, INC., (CSI) 

• Visit Website 

• More Information 



• CALVERT-SPRADLING ENGiNEERS, INC. 

• Visit Website 



• CAMIN CARGO CONTROL 

• Visit Website 

• More Information 

Wrl3! 

a(^Gc 

• CANADIAN GENERAL STANDARDS BOARD 

• Visit Website 

• More Information 


dscQIlcca 

CAiiAQA 


• CANADIAN INSTITUTE OF STEEL CONSTRUCTION 


• Visit Website 


• More Information 

AECL 
EACL 

• CANADIAN NUCLEAR LABORATORIES LIMITED (CNL) 



" Visit Website 


Canadian Conseil 
Wood canadien 

Council du bols 

• CANADIAN WOOD COUNCIL 



Visit Website 
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cancarb 


• CANCARB LIMITED 


• Visit Website 



• CANMET ENERGY 


CANNON 

INSTRUMENT COMPANY 


CANNON INSTRUMENT COMPANY 


• Visit Website 

eanplas 

• CAN P LAS 

• Visit Website 

• More Information 



• CARIBBEAN CEMENT COMPANY LIMITED 

• Visit Website 

• More Information 


# 

L Cnrnc'gitt 
Obmi’y of 
> PitlsbiHgli 

• CARNEGIE LIBRARY OF PITTSBURGH 


Visit Website 



• CARNEVALE & LOHR INC 


• Visit Website 



Engineers—Working Wonders With Water ' 

• CAROLLO ENGINNERS 

• Visit Website 



CARPET & RUG INSTITUTE 





visit Website 
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• CAST IRON SOIL PIPE INSTITUTE 

• Visit Website 



• CCC5. INC. EMBRACING CULTURE 



Curtain Wall Deiign 

& Consulting 1 1 nc 


. CDC INCORPORATED 

• Visit Website 

• More Information 



• CEIASPA 

• Visit Website 

• More Information 



■ CENTER FOR INNOVATIVE MATERIAL PROCESSING THROUGH DIRECT DIGITAL DEPOSITION 
{CIMP-3D) 



CAST 


C«W A 

• CENTER OF AVIATION SAFETY TECHNOLOGY CAAC 


• Visit Website 


More Information 
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CENTRAL PLAINS CEMENT COMPANY 


• Visit Website 



. CENTRO SERVIZIMARMO- TESTING LAB 



• CENTURY MEDICAL, INC. 


CermmTec 

THf cEftAHie exAEats 

• CERAMTECGMBH 

• Visit Website 

CER#BEAR‘ 

ceramic bearing technology 

• CEROBEARGMBH 

• Visit Website 

• More Information 



• CERTAINTEED CEILINGS 

CertainTeedlH 

• CERTAINTEED CORP RPG 

• Visit Website 



Australasia 


• CERTMARK AUSTRALASIA 

• Visit Website 



• CEYLON PETROLEUM CORP 

• Visit Website 

• More Information 
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ttm tVkfi a k « vji .c« 


• CG INDUSTRIAL SPECIALTIES 

• Visit Website 



. CHAMPION (NC 
• Visit Website 



• CHANGSHA KAIYUAN INSTRUMENTS CO., LTD 


» /I «• 


■ CHARIOT CARRIERS, INC. 
• Visit Website 


PiPt AND roUNDfty company 


. CHARLOTTE PIPE & FOUNDRY COMPANY 


< Visit Website 



• CHEMETICS INC (A JACOBS COMPANY) 



. CHEMIC LABORATORIES INC 



Chemsultanis 


International 

CHEMSULTANTS INTERNATIONAL 


• Visit Website 



CHENGDU GUI8AO 


CHENGDU GUIBAO SCIENCE & TECHNOLOGY INDUSTRIAL CO., LTD 
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• More Information 



CHESAPEAKE EMPLOYERS INSURANCE COMANY 

/ 


I 


JjaHLOB. 


• CHIMNEY SAFETY INSTITUTE OF AMERICA 

• Visit Website 

• More Information 


CWoa Nftllscal Kltctfle Apjwraluj: Katanh tatUule 


• CHINA NATIONAL ELECTRICAL APPARATUS REASEARCH INSITUTE 

• Visit Website 



• CHRIS KING PRECISION COMPONENTS 


• Visit Website 



■ CHROMA INCORPORATED 


• Visit Website 



• CHURCH & DWIGHT CO 



CjR 

LABORATORY 


• CIR LABORATORY 


• Visit Website 

• More Information 



CIRCLE REDMONT INCORPORATED 


• Visit Website 



• CISPRl 


Visit Website 






^ CLAI^ 


TESTING 


l:13-cv-01215-TSC 


• CLARK TESTING 
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• Visit Website 

• More information 



• CLEAN CARIBBEAN AMERICAS 



• CLEAN SEAS 

• Visit Website 

• More Information 



• CLEARPATH ROBOTICS 



■ CMRA CONSTRUCTION MATERIALS RECYCLING ASSOCIATION 


• Visit Website 


• More Information 



. COASTAL GULF & INTERNATIONAL, INC. 

• Visit Website 

• More Information 


• COATS NORTH AMERICA 


Visit Website 






Case l:13-cv-01215.-TSC Document 122-6 Filed 12/22/15 Page 27 of 231 


COLORADO CUSTOM RESTORATION 


. . .. 


!ti>lnQc»rc to a«t m tt-irs 


. COLORADO STATE DEPARTMENT OF TRANSPORTATION 


Visit Website 




COLUMBIA RIVER CARBONATES 


Visit Website 


More Information 


I City of Columbus 


• COLUMBUS CITY, OHIO 

• Visit Website 

. S l=»a.REXS 
. COMBAT SPORTS, INC, 

• Visit Website 



COMERCIAL ROSHFRANS SA DE CV 
Visit Website 


More Information 


cc5mmand 

CHEMICAL 

CORt^ORATION 

. COMMAND CHEMICAL CORPORATION 

• Visit Website 

• More Information 


m 


COMMERCIAL INSPECTOR ASSOCIATION OF AMERICA CIA 


Visit Website 


COMMONWEALTH OIL REFINING COMPANY 


*Jfmm.m)oocrncOi 

CONCAST METAL PRODUCTS COMPANY 


Visit Website 
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• CONCRETE REINFORCEMENTS, INC. 


Document 122-6 


Filed 12/22/15 Page 28 of 231 


• Visit Website 


• CONSORCiO MMC RENTER, S.A. 



• CONSTRUCTION MATERIALS 

COI«UMiltHE«TIIU»i 
PRODUCTS ASSOCIAT1DK 

. CONSUMER HEALTHCARE PRODUCTS ASSOCIATION 

• Visit Website 

• More Information 




Consumers Enerpy^ 
CountonUs 

. CONSUMERS ENERGY 
• Visit Website 



• CONTINENTAL BRICK COMPANY 

• Visit Website 

°( \y^ r 

UNICONTROI. 

• CONTROL INTERNACiONAL DEL ECUADOR C.A. 

• Visit Website 



COOK INLET REGIONAL CITIZENS ADVISORY COUNCIL 




CD4 

COPPER DEVELOPMENT ASSOCIATION INC 
Visit Website 



• CORPORATE CONSTRUCTION SERVICES, LLC 

• Visit Website 


More Information 
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• CORTEX COMPOSITES 



• COSENTINO NORTH AMERICA 



• CRACO MANUFACTURING, INC. 

• Visit Website 

« More Information 

, on. Crista Chemical 

■ ■' Company LLC 

. CRISTA CHEMICAL COMPANY LLC 

• Visit Website 



. CROFT FILTERS LTD. 



• CROSSROADS ORIGINAL DESIGNS 



• CROWNTEC FITNESS MFG. LTD 



• CROWNTEC FITNESS MFG. LTD. 



♦ CRUMPLER PLASTIC PIPE. INC. 

• Visit Website 


More Information 
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sillconei. Inc 
. CSL SILICONES INC, 


• Visit Website 

• More Information 



• CTE CENTER FOR ENGINEERING RESEARCH TEST AND APPRAISAL 



• CUMMINS INC, 

• Visit Website 



. CYCLEWOOD SOLUTIONS 


• D-2 INCORPORATED 

• Visit Website 



• DAHL BROTHERS CANADA LTD 



• DANIELS READY MIX 


• Visit Website 


• More Information 

datacolor 


* DATACOLOR 



• Visit Website 

L. ElU/ COMI'Atiy, INC. 

• DAVID L, ELLIS COMPANY, INC. 







visit Website 
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. DAVIDSON, BENNETT & WIGGER 



. DAYTON SUPERIOR 

im 

ENGINEERING ITD. 
Consulting Engineers 

. DBA ENGINEERING LTD. 
• Visit Website 



• DDD EROSION CONTROL INC 

John Deere 

. DEERE & COMPANY 

• Visit Website 



. DEFENCE SCIENCE & TECHNOLOGY LAB 



. DEFENSE CONTRACT MANAGEMENT AGENCY 



• DEFENSE SUPPLY CTR PH/LA 



. DELPHI DEISEL SYSTEM 


Visit Website 



DENVER WATER 


• DENVER WATER DEPARTMENT 


Visit Website 
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• DEPARTMENT OF FORENSIC SCIENCE 



. DEXSIL CORPORATION 
• Visit Website 



• DGB GLASS, INC 

miedrichlOrili ,lnc. 

• DIEDRICH DRILL, INC. 

• Visit Website 



• DIN CERTCO GESELLSCHAFT FR KONFORMITTSBEWERTUNG MBH 



• DIVERTRONICA MEDELLIN S.A. 



. DJO SURGICAL 
• Visit Website 



• DLA AVIATION VEB/STANDARDIZATION 
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. DOHA TECHNICAL LAB 



. DONGFANG SHIBIAO BEIJING INFORMATION TECHNOLOGY CO., LTD. 


Wl QP Group 

s M 1 

. DPI LABORATORY (DONGGUAN) LIMITED 


• Visit Website 


• More Information 



• DRASH CONSULTANTS, LLC 



• DUCTILE IRON PIPE RESEARCH ASSN 



. DUCTILE IRON SOCIETY 



• DUO-GARD INDDUSTRIES 



. DUPONT 



DURASEAL PIPE COATINGS 
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• DVM TECHNOLOGY BERHAD 


DYNXMIS 

• DYNAMIS, INC. 


Visit Website 


• More Information 



e-Go aeroplanes 

• E-GO AEROPLANES 

• Visit Website 

• More Information 



. EAGLE ALLOY, INC. 



. EATON CORPORATION 

ec«re 

• ECORE INTERNATIONAL 

• Visit Website 

• More Information 



• ECUA SUPERVISIONS S.A. 



• EIMA 


• Visit Website 



• ELDORADO STONE 
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• ELEMENTAR ANALYSENSYSTEME GMBH 


ELLimr 

EBARA GROUP 


• ELLIOTT CO 


• Visit Website 



etneec 


gganmca 


• EMCEE ELECTRONICS INC 


• Visit Website 


• More Information 





irecihi 


. ENTECH 


• Visit Website 

• More Information 

rr energy 

^ TUBES LTP 

• ENERGY TUBES LTD 

• Visit Website 


• More Information 

©enrichment technology 


B iMl yavsxti Lftrcn 

ENRICHMENT TECHNOLOGY COMPANY 


• Visit Website 


• More Information 



• ENSO PLASTICS 


• Visit Website 

• More Information 



COmpjiiy 

• ENVIRONMENTAL PROTECTION INC 


Visit Website 






• EPI 
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• Visit Website 



• EPPETROECUADOR SUBGERENCiA DE PROGRAMACION Y COORDINACION OPERATIVA 



Mowers Associotion 


• EPS INDUSTRY ALLIANCE 

• Visit Website 




• ERGON, INC. 

• Visit Website 



• ERSHIG'SINC 

• Visit Website 



bLNVCOlt M3LK>miALb.^ ±.»A. 


• ESEISRl 

• Visit Website 



• EUROPEAN TECHNOLORY SRL 

• Visit Website 



• Visit Website 


• More Information 



EVISIVE 









Rochy Niountain Steel Mills 

• EVRAZ ROCKY MOUNTAIN STEEL MILLS 


Document 122-6 


Filed 12/22/15 


Page 37 of 231 


• visit Website 



Gcrmum. 


COtOMBlANA Oe eXTRUSlOK S A 
EXTRUCOL S A 


• Visit Website 



• FACULTAD DE INGENIERIA QUIMICA DEPARTAMENTO DE PETROLEOS, ENERGIA Y 
CONTAMINACION (DPEC) 




Cd 


Rh 


FDA/CDRH 




• FENESTRATION TESTING LAB, INC. 



• FISHER BARTON SPECIALTY PRODUC 



• FKUR PLASTICS CORPORATION 



Flextile Ltd."* 

INaTAUATWH WUmOHS (WCC )W« 


• FLEXTILE LTD 


• Visit Website 


More Information 
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• FLOORMEDICS, INC 



• FLOWSERVE CORPORATION 

• Visit Website 

• More Information 



• FLUOR FEDERAL PETROLEUM OPERATIONS, LLC (FFPO) 



• FM GLOBAL 

• Visit Website 

• More Information 



• FOREIGN SVC INSTITUTE 

• Visit Website 


More Information 



FORENSIC WATERPROOFING CONSULTANTS 


FOSHAN RIFENG ENTERPRISE CO.XTD 


• FOSHAN RIFENG ENTERPRISE COMPANY LTD 



• Visit Website 

Frmtifttn mtemational 

• FRANKLIN INTERNATIONAL 

• Visit Website 

• More Information 



• FREESE AND NICHOLS, INC 

• Visit Website 

• More Information 


Froehlinb & Rdbertsdn, Inc. 


since: 1B81 
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. FROEHLING & ROBERTSON. INC. ^ 

• Visit Website 



• frsa 

• Visit Website 

• More Information 



. FUEL QUALITY SERVICES. INC. 

• Visit Website 

• More Information 



. FUGRO ROADWARE INC 
• Visit Website 


More information 



. FUN BRANDS LLC 

^TRAMPOLINE 

Wm PARKEaUIPMENT 

. FUN SPOT TRAMPOLINES 


• Visit Website 


• More Information 



wwi«r)Cl3lrBSii»nwits,cwri ^ 


• GDS INSTRUMENTS 


• Visit Website 

• More Information 



. GENERAL ENGINEERING CO 

• Visit Website 

• More Information 



• GEO GRUPO DEL CENTRO SA DE CV 


Visit Website 
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• GEOENGINEERS, INC, 

• Visit Website 

• More Information 



• GEOPHYSICAL SURVEY SYSTEMS 

• Visit Website 



• GEORGIA DEPARTMENT OF TRANSPORTATION 

• Visit Website 



#fTir««ATW*« 


• GERDAU 



4irr>kKAno*tM. 




. GERFLOR USA. INC. 



MiiiTJiiurroNJu 


Mt Min'S * 


• GERSTELiNC 


fcHSenfe^ F^citifsc 4F DcstsitS/fivi^ais 


• GH PACKAGE AND PRODUCT TESTING 

• Visit Website 

• More Information 



• GILES ENTERPRISES. INC. 

• Visit Website 

• More Information 



GILSON INC 
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• GLASSLINED TECHNOLGIES, INC 



• GLENN FALLS TECHNOLOGY 

• Visit Website 



• GLOBAL ALTERNATIVE FUELS LLC 

• Visit Website 

• More Information 



• GLOBAL SECURITY GLAZING 



■ GLOBUS MEDICAL 
• Visit Website 


More Information 



• GMI SA INGENIEROS CONSULTORES 

’ 

• GMTSPSC 

• Visit Website 


• More Information 




GOETTFERT. INC. 










Visit Website 
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• GOODBABY CHILD PRODUCTS CO.. LTD 



• GOULD FASTENERS LTD 

• Visit Website 



. GRAYMONT (PA) INC 
• Visit Website 



. GREAT LAKES COPPER INC. 


GREEN LEAF 

BW— UWIHWfilWHM 

• GREEN LEAP, INC. 


• Visit Website 



• GREENCIRCLE CERTIFIED, LLC 

• Visit Website 

• More Information 



• GREENFIELDS OUTDOOR FITNESS, INC 

GREF 

• GREIF, INC. 


Visit Website 
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• GRIFFIN TRADE GROUP, LLC 



BAI YUN 

. GUANGZHOU BAIYUN CHEMICAL INDUSTRY CO., LTD. 

• Visit Website 

• More Information 

. GUIDED ULTRASONICS LTD. 

• Visit Website 



. H CROSS COMPANY 

• Visit Website 

• More Information 



• H. B. FULLER CONSTRUCTION PRODUCTS INC. 



• HANGZHOU DATON WIND POWER IMPETUS CO.. LTD 


. HANKOOKTIRE 


HARROW 

■ . INOUSTRICS. INF. 


• HARROP INDUSTRIES INC 

• Visit Website 

• More Information 



• HAWAII STATE DEPARTMENT OF TRANSFORATION 

• Visit Website 





More Information 
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• HAYAT KIMYA SANAYI A.S. 

HAYNES 

International 

• HAYNES INTERNATIONAL 

• Visit Website 

• More Information 



iHiHAYWARn 


• HAYWARD POOL PRODS. INC. 

• Visit Website 


More Information 


HEADWATERS 




RESOURCES 



HEADWATER RESOURCES 
Visit Website 


Health a Safety 


rVtf tivW5>Yj 50 iirtx 

. HEALTH AND SAFETY INSTITUTE 

• Visit Website 

• More Information 


1^1 Health Sartl^ 

■ Canada Canada 

• HEALTH CANADA 


• Visit Website 

• More Information 



. HELENA CHEMICAL COMPANY 


Visit Website 
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• HELLY HANSEN WORKWEAR 



. HESS PUMICE PRODUCTS. INC. 



• HETHERINGTON ENGINEERING. INC. 

• Visit Website 



• HEWLETT-PACKARD COMPANY 

. HEXARMOR 

• Visit Website 

• More Information 



. HIGH BAY LABORATORY 



• HOBAS PIPE USA INC. 

• Visit Website 



HOLDREGE KULL 
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• HONEYWELL 


• HTSCG 



• HUD POLICY DEVELOPMENT 

• Visit Website 



. HUMAN SOLUTIONS OF NA 



. HURRICANE FABRIC, LLC 


HYDAC 


• HYDAC TECHNOLOGY CORP 

• Visit Website 

HYDRO 

• HYDRO ALUMINUM METALS USA 

• Visit Website 

• More information 



• HYDRODEC OF NORTH AMERICA 





HYSECURITY GATE INC 
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• lAERO 


• ICCBBA 



• ICE SKATING INSTITUTE 

• Visit Website 

• More Information 



• ICE SKATING INSTITUTE 

ICL CALIBRATION LABORATORIES, INC. 

Stmiv Dftk'saoaUrtftt it ttiOnim *»««« «f 

• ICL CALIBRATION LABORATORIES. INC. 

• Visit Website 

/.ICON 

II H A I. T H & I' I T N fi S S 

• ICON HEALTH & FITNESS INC 

• Visit Website 



• ICON STEEL FORGING MANUFACTURING INC 

Quattromed^ 

Dare to try new opportumtfes! 

• ICOSAGENAS 

• Visit Website 



• ICT RESEARCH CENTER CHONGQUING UNIVERSITY 

\/GT Testing Systems 

I Research, development ind productfon of testing eqtifprrwnl for d:e prinbng ind Allied iJxJurtrles 




/SOfCC 




IGT TESTING SYSTEMS 







Visit Website 
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. ILLINOIS STATg OF DEPT OF TRANSPORTATION 


• Visit Website 



. INCO-LABS (KSCC) 
• Visit Website 



• INCOLAB SERVICES COLOMBIA LTDA 

1 

mcouiB 

• INCOLAB SERVICES TURKEY LTD 

• Visit Website 



• INDIANA STATE DEPARTMENT OF TRANSPORTATION 



. INDIANA STATE POLICE LAB DIVISION 



• INDUSTRIAL FASTENERS INSTITUTE 

• Visit Website 



. INDUSTRIAL PIPE FITTINGS LLC 


Visit Website 
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. INS SERVICES UK LIMITED 

tABORATORlES 

. INSIGHT LABORATORIES LLC 


• Visit Website 



• INSPECTORATE EAST AGRICA LTD 



. INSPEKT R6H D O O SARAJEVO 


• Visit Website 

• More Information 



. INTECH-DMLS PVT LTD 



• INTERINS del ECUADOR S.A, 



• INTERNATIONAL ASSOCIATION OF TRAMPOLINE PARKS 
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• INTERNATIONAL CARGO SURVEYORS SRL 



• INTERNATIONAL STAPLE, NAIL TOOL ASSOCIATION ISANTA 


IWCA / 


INTERNATIONAL WINDOW CLEANING ASSOCIATION 


• Visit Website 


• More Information 



• INTERNAZIONALE MARMl E MACCHINE S.P.A. 

11 

ItmHPlASTiC CORPORAPON 

• INTERPLASTIC CORPORATION 


• Visit Website 


• More Information 



VaKied Quality, Dedverftt). 

• INTERTEK (COMMODITIES DIVISION) 

• Visit Website 


• More Information 


Intertek 


Technical Inspections 


• INTERTEK TESTING SERVS JAPAN 


• Visit Website 

ioMbsaic 

• lOKINETIC, LLC 
< Visit Website 

» More Information 



IPC GLOBAL 
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irby 


• IRBY TOOL SAFETY 


• Visit Website 


• More Information 



. IRVINE ONDREY ENGINEERING 



• ITW POLYMERS SEALANTS NA 

• ITWRAMSET 

• Visit Website 



• IWG HIGH PERFORMANCE CONDUCTORS INC 


Visit Website 










. J & J AMUSEMENTS, INC. 
• Visit Website 



. JA-RU 
• Visit Website 
■ More Information 



. JAMES H. HEAL & COMPANY LTD 



• JANX 

• Visit Website 

• More Information 



. JAPAN CHEMICAL INDUSTRIES COMPANY 



• JAPAN NUCLEAR CYCLE DEVELOPMENT INSTITUTE 



• JAPAN PRESSURE VESSEL RESEARCH COUNCIL 



• JAPAN SMOKING ARTICLES 

JSk 

. JAPANESE STANDARDS ASSOCIATION 


Visit Website 
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• JET RUBBER INC. 



• JIANGYIN XINGCHENG SPECIAL STEEL WORKS CO., LTD 

• Visit Website 

• More Information 



• JM EAGLE 

HORIBA 

• JOBINYVONINC 

• Visit Website 

• More Information 



I NCL-NCLIS 


. JOINT NATIONAL COMMITTEE FOR LANGUAGES / NATIONAL COUNCIL FOR LANGUAGE AND 
INTERNATIONAL STUDIES 

• Visit Website 

• More Information 

[SUJEET jOJO 

I DESIGNS I 

• JOJO DESIGNS, LLC 

• Visit Website 

• More Information 

TfiKHKiCHtSK'IV VCLKROJ> 

• JSC YAROSLAVSKIY TEKHNICHESKIY UGLEROD 


• Visit Website 

• More Information 

Krjeusmn 

OPTICAL SYSTEMS, INC. 

• KAISER OPTICAL SYSTEMS INC, 

• Visit Website 

• More Information 

KALO 

• KALO INCORPORATED 



Visit Website 
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• KANEKA AMERICA LLC 

• Visit Website 


KANSAS 

DEPARTMENT OF TRANSPORTATION 
Respot^sibte 8t Responisive 


• KANSAS DEPT OF TRANSPORTATION 

• Visit Website 



• KANSAS U BIODIESEL INITIATIVE 

• Visit Website 



• KAPEJOINC 

• Visit Website 



• KAST CONSTRUCTION COMPANY LLC 



n f* o y Mt 

• KEE ACTION SPORTS 

• Visit Website 

• More Information 



• KEEDAK NIGERIA LIMITED 



• KERAMIDA ENVIRONMENTAL, INC. 

• Visit Website 


More Information 
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VteYSTONe^ 


KEYSTONE CERTIFICATIONS, INC. 


Visit Website 


More Information 


KEYSTONE STEEL & WIRE 
Visit Website 


■ More information 



• KID STRUCTURES, INC. 


Visit Website 


More Information 


• KiNESTRAL TECHNOLOGIES 

I i<nee 

jfg binding 

• KNEEBINDING, INC. 

• Visit Website 

• More Information 


KOMPAN' 


• KOMPANAS 

• Visit Website 

• More Information 

o 

ItOMCAMinOtTA 

SSriSNOA'id'H.C^S, iKi. 

• KONICA MINOLTA 

• Visit Website 

• More Information 

KATR 

• KOREA APPAREL TESTING & RESEARCH INSTITUTE 



Visit Website 
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. KOTITI TESTING & RESEARCH INSTITUTE 



• KRI-TECH POWER PRODUCTS 


Kuwait Petroleum Corporation 


. KUWAIT PETROLEUM CORPORATION 
• Visit Website 



. KW PLASTICS RECYCLING 



• KYKLOS BEARING INTERNATIONAL LLC 

• Visit Website 


All 


Search topic, title, ... 
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Organizational Membership 

! I 

P I Q I R I S 1 T I U 



. L.A.M.B. OXFORD MANAGEMENT AND TECHNOLOGY COMPANY. INC. 



• L.U.M. GMBH 



Directory 

I I Alphabetic Listing 
I L I M I N I O 



• LANDTFLOORiNG, INC 


Recommended 


■ 

2015 Virtual 
Officers' Training 
Workshop 

Join us for this free 
oniine event 
September 21-24, 
2015. This training 
wilf show you how 
to become a more 
effective ASTM 
member and 
provide you with 
vaiuable knowiedge 
to heip support your 
ASTM role. 


OFFiC£RS* 

tRAlt^iSG 

WORKSHOP 


• Visit Website 


• More Information 



communications 


• L3 PULSE SCiENCES 


• Visit Website 




• LA CONTAINER INC. 



. LAB COR PORTLAND INCORPORATED 
• Visit Website 


• More Information 
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. LABORATORIO__DE REFINERIA ESMERALDAS 

labtbink 

. LABTHINK INSTRUMENTS CO 

• Visit Website 

• More Information 


IAK6 ERtS 

BIOFUELS 

• LAKE ERIE BIOFUELS, LLC D/B/A HERO BX 

• Visit Website 



. LAMBS & IVY 


• Visit Website 



. LAMOR CORPORATION 

• Visit Website 

• More Information 



. LANXESS CORP. 

© LARSEN & TOUBRO 

It's all about {magineering 

• LARSEN & TOUBRO LTD 

• Visit Website 



. LATICRETE INTERNATIONAL, INC. 



• LAURENCO WATERPROOFING 
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■ Visit Website 




^ Lhaist North Amenca 

LHOIST NORTH AMERICA 


• Visit Website 



• LIBRARY ALBERTA INNOVATES-TECH FUTURES 

• Visit Website 

• More Information 



• LIFT-OFF PIPE SUPPORTS 



• LION OIL CORPORATION 

• Visit Website 



• LOCKHEED MARTIN AERONAUTICS, ADP 



• LONE STAR HEAT TREATING CO 

• Visit Website 

• More Information 



• LOS ANGELES CITY - STANDARDS DIV- GENERAL SERVICES 


• Visit Website 

• Visit Website 



lOUlKA^JA DlrAfTMrKtQ^ 
TtAMtfOClAlQN I ninCtMtHl 
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• Visit Website 


. LOXON WANDSET. INCORPORATED 



. LSI FLOORS 

• Visit Website 

• More Information 



• LTI LANGUAGE TESTING INTERNATIONAL 



> LUCID SOFTWARE LIMITED 



■ LULULEMON ATHLETICA 



■ LUOYANG SHIP MATERIAL RESEARCH INSTITUTE 

■ LUVATA 

■ Visit Website 

• More Information 



. LYCOMING ENGINES 

iNuusTjRjES, Inc. 

• M & M INDUSTRIES INCORPORATED 

• Visit Website 

• More Information 




M. T. DEASON COMPANY, INC. 
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• M3 MIDSTREAM 



• MAARKY THERMAL SYSTEMS 

• Visit Website 

• More Information 



. MACIA INSPECTION TESTING LABORATORIES 



• MACLAREN SERVICES 


MACRCSLAO iNSTPlJMCNTae 


. MACRO LAB SA DE CV 

• Visit Website 

• More Information 



• MAGFED UPRISING 



• MAGWERKS CORPORATION 

• Visit Website 


MAUd^MA 

• MALAYSIAN RUBBER GLOVE MANUFACTURERS ASSOCIATION 

• Visit Website 


Manitoba’^ 



• MANITOBA TRANSPORTATION 

• Visit Website 

• More Information 
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• Visit Website 

• More Information 



. MAPLES INDUSTRIES. INC, 


M-TECH 


INTERNATIONAL 

. MARITEC PTE LTD 

• Visit Website 

• More Information 



• MARLA TUBE FITTINGS 



• MARTIN ASPHALT COMPANY 

• Visit Website 

• More Information 



• MARTIN TESTING LABORATORIES 



• MARYLAND GREEN FUELS. LLC 

• Visit Website 

• More Information 



• MASONRY PRESERVATION SERV INC 

tt E A t T I! C A K li 

• MASS GENERAL HOSPITAL 
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• More Information 

viir 

• MASSACHUSETTS INSTITUTE OF TECHNOLOGY 

• Visit Website 



. MASSDOT HIGHWAY DIVISION 

• Visit Website 

• More Information 


MlSS10NCL^Y£lR0DyCTS^ 

A COMPLCTK LINE OF CLAV.PIfE PRODUCTS 

• MCP INDUSTRIES, LLC 

• Visit Website 

• More Information 



• MDT INDUSTRIA COMERCIO IMPORTAO E EXPORT AO DE IMPLANTES S.A 


[VIED«'EI 


• MED-EL 

• Visit Website 

• More Information 



• MEDICAL DEVICES BUREAU 



■ MEISSNER FILTRATION PRODUCTS 



• MELISSAAND DOUG, LLC 

• Visit Website 

• More Information 



• MERCEDES-BENZ RESEARCH & DEV. N A, INC 

• Visit Website 


More information 








MESDAN 
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MESDAN SPA 


Visit Website 
More Information 


METAL FASTENERS MFR. CO. LTD. 
Visit Website 


More Information 


^ METROFLOR'’ 


METROFLOR CORPORATION 
Visit Website 


More Information 


MFG RESEARCH 


) MICHIGAN 
fSl M leamieis fub« 


. MICHIGAN SEAMLESS TUBE 
• Visit Website 



. MICHIGAN STATE DEPT. OF TRANSPORTATION CONSTRUCTION & TECH DIVISION 

• Visit Website 

• More Information 




MICHIGAN TECH UNIVERSITY - KEWEENAW RESEARCH CENTER 
Visit Website 


MICROGARD 

I'gn PorfrrirarKC Proteciicn n CtNutci! 
« MICROCHEM 


Visit Website 


• MICROMIDAS 
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. MIDAL CABLES LIMITED 

• Visit Website 

. MIECO, INC. 

• Visit Website 

MILLER & WEBER, INC. 

• MILLER & WEBER INC 

• Visit Website 



.'‘I 


• MILLS IRON WORKS INC 


smsf 

Minnwot* SoybMH ProMiSors 
. MINNESOTA SOYBEAN PROCESSORS 


Visit Website 


MIPSAB 


MIRMA 



rmo/it of Transportation 


■ MISSOURI STATE DEPT OF TRANSPORTATION 


• Visit Website 


• More Information 



tVTTAIWmMJU 


vTweVft ■ 


• MISSOURI STATE HIGHWAY PATROL CRIME LABORATORY 



urrrMArroMAC 

-‘S -s »» 


• MISTRAS 
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. MIX-CAN CONSTRUCTION MATERIALS LTD 

mocon 

. MOCON INC 


Visit Website 
More Information 


MTS% 


• MODERN TESTING SERVICES, LLC 

• Visit Website 


• More Information 



• MOLD-RITE PLASTICS 

• MONTANA STATE DEPT OF TRANSPORTATION 

• Visit Website 



• MORGAN ADVANCED MATERIALS 



• MORTAR NET USA LTD. 



• MOTA ENGIL MEXICO S.A. DE C.V. 



• MTEC MECHANICAL TESTING SERVICES, INC 
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• foir^ftoo tnjirwriw^t • Wilr/^ont $( MiritiO 


• MUESER RUTLEDGE CONSULTING 
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• Visit Website 


. MUSKET CORPORATION 




N ACT ^55 

Dynamics' 

. NAC DYNAMICS LLC 
• Visit Website 



NANJING WANDE PLAY FACILITIES COMPANY LTD 



NAN MAC CORPORATION 




NATIONAL ASSOCIATION OF HOME BUILDERS (NAHB) 


• Visit Website 



• NATIONAL CERTIFIED TESTING LAB 



• NATIONAL COMPOSITES CERTIFICATION AND EVALUATION FACILITY (NCCEF) 


Nationalma 

Gypsum, 

■ NATIONAL GYPSUM COMPANY 
• Visit Website 



• NATIONAL PROPANE GAS ASSOCIATION 

• Visit Website 

Cr 

NRMCA 

• NATIONAL READY MIXED CONCRETE ASSOC 
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• NATIONAL RESTAURANT ASSOCIATION 



• NATIONAL TEST PILOT SCHOOL 



. NATIONAL WATER MAIN CLEANING COMPANY 



N A U E 


• NAUE GMH & COMPANY KG 
■ Visit Website 



. NAVAL SURFACE WAREFACE CENTER 
• Visit Website 



• NAVAL SURFACE WARFARE CENTER, CORONA 



NESCH MINTEC PVT LTD 
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Visit Website 


NSW WHK CITV PEPAWNSKT OP 
DESIGN ♦ CONSTRUCTION 


NEW YORK CITY DDC - QUANCS 
Visit Website 


NEW YORK STATE 

• NEW YORK STATE DEPT OF TRANSPORTATION 

• Visit Website 



fl 





• NEWLIGHT TECHNOLOGIES 

© hfaMpon News 
S%liuilitlng 

• NEWPORT NEWS SHIPYARD 
• More Information 


(.nfio 

luiiAau 

• NGERN MA BUSINESS COMPANY LTD. 
■ Visit Website 

• More Information 



• NITTOMATEX THAILAND CO LTD 

North American Hoganas H! 

• NORTH AMERICAN HOGANAS 

• Visit Website 


NCDOT 

NCU^TIi CAS»DI.«N 
otPW^T*^rjt«r n>A*tiPo(rTsifc?i 


• NORTH CAROLINA DEPT OF TRANSPORTATION 

• Visit Website 

• More Information 


INorlh Conl.nnin Coip. 


• NORTH COAST CONTAINER CORPORATION 

• Visit Website 

• More Information 

NORTH DAK OTA 
oepartmemtT>Jh'ealth 

• NORTH DAKOTA STATE DEPT OF HEALTH 








Visit Website 
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• More Information 



. NORTH DAKOTA STATE DEPT. OF TRANSPORTATION 

• Visit Website 

• More Information 

NOV^^^TIA cakada 

• NOVA SCOTIA TRANSPORTATION 

• Visit Website 

• More Information 



suciu/trutt snvicti, me. 


. NUCLEAR FUEL SERVICES 

• Visit Website 

• More Information 



. NULABLTD 

• Visit Website 

• More Information 



• NUMEX PLASTICS INC 

Ni-mt 

■ NUSET INDUSTRIES INC 

• Visit Website 

• More Information 



• Visit Website 

• More Information 



NYE LUBRICANTS INC 
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nr 

IMUMa 

• O 1 BUILDING TESTING & INVESTIGATION LLC 

• Visit Website 



• OCEPLT 



. ODL, INC. 

• Visit Website 

• More information 



• OEG BUILDING MATERIALS, INC. 

• Visit Website 


More Information 


onto D£l’AKl'M£Kir Of 
TRANSPOBJATTON 
OH DEPT OF TRANSPORTATION 


• Visit Website 

• More Information 



• OIL RESPONSE COMPANY AUSTRALIA (ORCA) 

• Visit Website 

• More Information 

THE aKaNITB COMPANY 

• OKONITE COMPANY 

• Visit Website 

• More Information 



■ OLEO-FATS INCORPORATED 



• OLSENSE TECHNOLOGY AS 

• Visit Website 


More Information 
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• OMEGA PRODUCTS INTERNATIONAL, INC. 

• Visit Website 

• More Informatipn 



. OMNI FLOW COMPUTERS, INC. 

• Visit Website 

• More Information 



. OMYAINC 


• Visit Website 


• More Information 



• OREGON STEELWORKS 



• OVERSEAS MERCHANDISE 



OWEN JONES 








Visit Website 
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» 0 ijr^u (I { 

• P3T LABORATORY 

• Visit Website 

■ More Information 

n PABCO® Roofing Products 

a division of PABCO building products, LLC 
. PABCO ROOFING PRODUCTS 

• Visit Website 



• PACTIV BUILDING PRODUCTS 


• Visit Website 


PANOLIN" 

'< 1 a tv or 


+ 


. PANOLIN AMERICA. INC 


• \^sit Website 



• PARALLEL GEOMETRY INC. 



. PARAMOUNT - NEVADA ASPHALT CO. LLC 

• PARAMOUNT PETROLEUM CORPORATION 


• Visit Website 

PDA 

• PARENTAL DRUG ASSOCiATION 


Visit Website 
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■ PARKER HANNIFIN CORPORATION 



• PASADENA REFINING SYSTEM INC 



• Visit Website 



. PATHSENSORS, INC 



. PATTERNWORKS, INC, 


Visit Website 





Pavetestinq 

<kii» kMiM 


PAVETE5TING LTD 


• Visit Website 



PELLA CORPORATION 










• PENTAS FLORA sSf^§fel'13-cv-01215-TSC Document 122-6 Filed 12/22/15 Page 75 of 231 
■ Visit Website 

• More Information 

l> 

PerklnElmer' 

preSisely. 

• PERKINELMER iNSTRUMENTS 

• Visit Website 



• PERMA-LINER INDUSTRiES, LLC 



• PETER CREMER NORTH AMERICA 



• PETROCHECK SERVICES CIA. LTDA. 



• PETRODESK B.V. 

• Visit Website 

• More Information 


PETROJAM UMiTED 


PETROJAM REFINERY 


• Visit Website 


• More Information 




PAC 


• PETROLEUM AANAYZER CO LP 


• Visit Website 



• RETROSPECT INC 


• Visit Website 

• More information 



FIlTItOtiA EXTRUSION 








PEXCO LLC 
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• visit Website 



• PHARMA BIOT EXPERT 



• PHILADELPHIA AMERICANS LLC DBA GOG PAINTBALL USA 



. PHILADELPHIA ENERGY SOLUTIONS 



c 




. PIKE ELECTRIC 


• Visit Website 


pilz 

. PILZ AUTOMATION SAFETY 
• Visit Website 



• PINNACLE POWER SERVICES, INC 



• PIPELIFE JET STREAM. INC. 

• Visit Website 

• More Information 



• PLASTIC INGENUITY 



PLASTIC TRENDS 

Royal Pipe Systems 

Great ideas Taking Shape. 


• PLASTIC TRENDS INC 








• Visit Website Case l:13-cv-01215-TSC Document 122-6 Filed 12/22/15 Page 77 of 231 



• PLASTIFLEX HOSE SOLUTIONS 



. POLCARGO GROUP LTD 
• Visit Website 


polyflor 

COVERING THE WORLD 

• POLYFLOR LTD 

• Visit Website 



. POLYMER SPECIALTIES INTERNATL LTD 



• PORTWESTLTD, 


posco 



• POSCO 

• Visit Website 

• More Information 

tool institute, inc. 

. POWER TOOL INSTITUTE 

• Visit Website 

• More Information 



• PPD 
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. PPG INDUSTRIES INC 


SB PPG Fiber Glass 

• PPG INDUSTRIES INCORPORATED 


• Visit Website 




.. 



. PPL GENERAT/ONLLC 


• Visit Website 



. PRAXiS AEROSPACE CONCEPTS INTERNATIONAL CORPORATION 



• PRISTA OIL HOLDING EAD 


• Visit Website 

• PROCESS SPECIALTIES. INC. 

• Visit Website 



• PROF SERV INDUSTRiES INC 



• PROFLEX PRODUCTS. INC. 

• Visit Website 


More Information 


Progressive Foam 

W iW IPCHNOlDGieS, iMC 


. PROGRESSIVE FOAM TECHNOLOGIES. INC. 


Visit Website 


More information 
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• PROTECTO WRAP CO 



. PRUDENTIAL STEEL LTD 
• Visit Website 



• PUBLICA DE EXPLOTACION Y EXPLOTACION DE HIDROCARBUROS. PETROAMAZONAS EP 



. PUCUDA. INC. 
• Visit Website 



• More Information 



. QATAR JET FUEL CO 



• QINGDAO RESEARCH INSTITUTE OF SAFETY ENGINEERING SINOPEC 


• Visit Website 



• QINGDAO RUNFUDE TRADE CO., LTD 

Ouaker 

■ QUAKER CHEMICAL CORPORATION 

• Visit Website 



QUALITY GRINDING AIDS 
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QUANTUM COJ'JTROL SERVICES, INC. 


Transports 


Qu^bedi 


• QUEBEC MINISTRY OF TRANSPORT 


• Visit Website 



QUEST (NSPAR LLC 


Vr/f 


ma£ 


^nj}u£erj,Tji 

QUIMICATRUE 
Visit Website 


More Information 


RR DONNELLEY 


R R DONNELLY GRAPHICS 
Visit Website 


LYALL 

• R.W. LYALL & COMPANY, INC. 

• Visit Website 


RAIL MECHANICAL SERVICES, INC. 


• RAIN DROP PRODUCTS, LLC 


: RAINBOW y 

PtAYSYSTCrtS.IHC* 

f«t KUDWIM HAV [<)(IIP1«KT 

• RAINBOW PLAY SYSTEMS 


Visit Website 


More Information 


PAi qnw iNiniA LIMITED 
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• RAOINGENIEmA 



• RAS TANURA LAB DIVISION, SAUDI ARAMCO 

iRffneWALl 

tfttkTIi hi<lui tiMMilfItrftnci 

• RATIONAL AG 



■ Visit Website 



• RATNAMANI METALS AND TUBES LTD 




ytility Rro.d.uGjig 

• RAUCKMAN UTILITY PRODUCTS 


• Visit Website 


• More Information 



• RAYTHEON COMPANY 



• READY CONTAINMENT LLC 


• RECARO CHILD SAFETY 

• Visit Website 

• More Information 

Red River 
^ College 


RED RIVER COLLEGE LIBRARY 










Visit Website 


Case l:13-cv-01215-TSC Document 122-6 Filed 12/22/15 Page 82 of 231 


More Information 



REDI-ROCK INXL LLC 

^REHHU 

Unlimited Polymer Solutions 

REHAU, INC. 

Visit Website 



RENEWABLE PRODUCTS MARKETING GROUP 



REPRESENTACIONES Y SERVICIOS ANALITICOS, S.A. DE C.V. 



RERC RECTECH, UNIV OF ALABAMA 
Visit Website 
More information 



RESGATE TREINAMENTOS LTDA 



REVENT INTERNATIONAL AB 


REVERE COPPER PRODUCTS, INC. 












Visit Website 
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• More Information 



• REX GAUGE COMPANY 



Visit Website , 




FORMING GLOBAL CONNECTIONf: 


RiB LOG AUSTRALIA PTY LTD 
Visit Website 


• More Information 



• RICHTER SPIELGERTE GMBH 



■ RIGI DEED METALS 


Applus® 


RTD 


• RNTGEN TECHNISCHE DIENST BV 

• Visit Website 



• ROBERT A W CARLETON STRENGTH OF MATERIALS LABORATORY 

• More Information 

BOSCH 

• ROBERT BOSCH LLC 

• Visit Website 



. ROCKFORD PRODUCTS LLC 



■ ROCKWALL PRECAST. LLC 




ROFA LABORATORY 
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ROFU DESIGN. 




me. 


RONDAR INC 


• Visit Website 



. RUSSIAN REGISTER 


' lAjfiiijfni rritfi j'cfmr/ Aic3>jnwiic 

. S. D. MYERS, INC. 


r# 


Visit Website 

SAKURA COLOR PRODUCTS CORR 

SAKURA COLOR PRODUCTS CORPORATION 
Visit Website 
More Information 


m 


• SAM ENGINEERING &TESTiNGLP 

• Visit Website 

_ ^Meunnteted 

A Sempra Energy uwity' 

• SAN DIEGO GAS ELECTRIC 

• Visit Website 


- L^P.Eranciscp ^ 

• SAN FRANCISCO COUNTY 

• Visit Website 




SAN JOSE 

C <« ‘its ll IN V*M f V 








SAN JOSE CITY 
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• Visit Website 

sfifipyraoM 

PROOUCT© COMPANY 

• SANDSTROM PRODUCTS COMPANY 

• Visit Website . 

gNWg 

• SANDVIK MATERIALS TECHNOLOGY 

• Visit Website 

• More Information 


SANEXEN 

St:m':CE3EHVIRO.‘>!NeMSNTAt>X,l>tt. 

• SANEXEN ENVIRONMENTAL SERVICES 

• Visit Website 

SANY 

• SANY HEAVY INDUSTRY COMPANY. LTD 

• Visit Website 



• SARBC-SEARCH AND RESCUE BRiTISH COLUMBIA 

• Visit Website 



• SASOL, PERFORMANCE CHEMICALS 



• SATECH 

SATRA 


TECHNOLOGY 

CEt^RE 


• SATRA TECHNOLOGY CENTRE 

• Visit Website 

• More Information 





iMI 


• SAUDI BITUMEN INDUSTRIES COMPANY, LTD 


• Visit Website 
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• SAVETO - SAUDI VETONIT COMPANY LIMITED 

• Visit Website 


A 


! 5 rn|Hnlt- 

-- 

SAYBOLT NEDERLAND B V 


• Vi s't Website 



• SC DEPT OF AGRICULTURE LAB & CONSUMER SERVICES 

• Visit Website 



• SCHMIDT + CLEMENS GMBH + CO. K 



• SCHREIBER TRANSLATIONS, INC 


• Visit Website 



Aecou*iftUMft 

ApM« ry 

% tn^txMrlal 

ViJr« A««0<l«Uoa 

• SCIENTIFIC & INDUSTRIAL VALVE MANUFACTURERS ASSOCIATION (NPAA) 

• Visit Website 



• Visit Website 






TexTtUETeSTINQ SOLUTIONS 


• SDL ATLAS LLC 






Visit Website 


Case l:13-cv-01215-TSC Document 122-6 Filed 12/22/15 Page 87 of 231 


■ More Information 



• SEBERT TRILL-INGSTECHNIEK B.V. 

• Visit Website 



• SEHSC 



SSNLMTI 


. SENATI 
• Visit Website 


• More Information 

Sensing Devices Inc. 

P% 


Whea 
kinp(rjiii»K 


SENSING DEVICES. INC. 


• Visit Website 


S ervice Wire Co, 


« SERVICE WIRE 

• Visit Website 

• More Information 



• SETENDT 


SG$ 

• SGS DEL ECUADOR S.A. 

• Visit Website 



• SHANGHAI INSTITUTE OF APPLIED PHYSICS 


Visit Website 
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SHANGHAI Jpy ION-TECH CO.. LTD 



SHANGHAI RESEARCH INSTITUTE OF MATERIALS 


shW<ai 


. SHANGHAI SHENKAI PETROLEUM INSTRUMENT COMPANY LTD 
• Visit Website 

Sill SHANNON ^WILSON. INC 

GEOTECHNICAL AND EN V t RO N M E NTAL CONSULTANTS 


SHANNON & WILSON, INC. 
Visit Website 



. SHELMET PRECISION CASTING CO. 
• Visit Website 



. SHENZHEN GADREAL BUILDING MATERIAL TECHNOLOGY CO LTD 



. SHENZHEN MEETON PERUGINO INDUSTRIAL COMPANY LTD 



• SHERWIN-WILLIAMS PROTECTIVE & MARINE COATINGS 

• Visit Website 



SHOES FOR CREWS 










RIIR«1PC 
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• SIBUR HOLDING, JSC 

• Visit Website 

• More Information 



• SILVER-LINE PLASTICS CORPORATION 
« Visit Website 



simutalion 

solutions 


SIMULATION SOLUTIONS LIMITED 


• Visit Website 



• SINCLAIR OIL CORPORATION 



• SINCLAIR WYOMING REFINING 


• Visit Website 



• SINOPEC 


• Visit Website 



• SIOTEX CORPORATION 

^ siplast* 

• SIPLASTINC 

• Visit Website 



• SKELLERUP INDUSTRIES LTD. 


trampolines 
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• SKY WALKER HOLDINGS 

• Visit Website 



• SKY ZONE FRANCHISE GROUP 



• SLIPROTECT 

SMARTSTHUCTURES 

. SLOAN VALVE COMPANY 

• Visit Website 



SMC 


. SMC INTERIORS 
» Visit Website 

• More Information 

7% smith&nephew 

c&'i'jtjiirfl 

• SMITH & NEPHEWS, INC. 

• Visit Website 

• More Information 



. SMITH EMERY OF SAN FRANCISCO, INC. 

• Visit Website 

• More Information 



• SMOKY MOUNTAIN ZIPLINES 

• Visit Website 



• SNELL MEMORIAL FOUNDATION 

• Visit Website 


More Information 
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• SOIL CONSULTANTS INC 

• Visit Website 



• SOLiDIA TECHNOLOGIES, INC. 



• SOLMAX INTERNATIONAL INC. 


^■ SOPREiiA 


• SOPREMA ROOFING 

• Visit Website 

• More Information 



. SOUTH CAROLINA STATE DEPT. OF TRANSPORTATION 


• Visit Website 



S ( « t c of S o 1) I. Ii I) a t o I A 

Department of Transportation 


• SOUTH DAKOTA STATE DEPT. OF TRANSPORTATION 


• Visit Website 

SOUTHUIEil GnE 

• SOUTHWEST GAS CORPORATION 


Visit Website 


SPEGIAITV 


SPECIALTY EMULSIONS. INC. 
Visit Website 



SPECIALTY GRANULES INC 


SPECTRO 


’*rTy^A| rMCTDf 
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• Visit Website 

e ^ 

SPf^l 

• SPRAY POLYURETHANE FOAM ALL 

• Visit Website - 



• SPRINGFIELD PLASTICS, INC. 

• Visit Website 



• SS PLATING COMPANY 


North^n Tier Energy 
• ST. PAUL PARK REFINING COMPANY 


• Visit Website 



StandardAero 

• STANDARD AERO LTD 

• Visit Website 



• STANDARDLAB LTD 

• Visit Website 



• STAR AVIATION. INC. 

• STATE BUILDING PRODUCTS 

• Visit Website 

• More Information 

• S I EEL DYNAMICS ROANOKE BAR DIVISION 

• Visit Website 


5iai0 

BuUdiim 

Products 




STEL-MARR/INLAND CONCRETE 
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Stepan S. 

. STEPAN COMPANY 

• Visit Website 

• More Information 



. STERLING STEEL 

• Visit Website 

^ STEVENS 

• STEVENS ENGINEERS CONSTRUCTORS. INC. 

• Visit Website 

• More Information 


Stryker^ 


• STRYKER INSTRUMENTS 

• Visit Website 



• STUCCO MANUFACTURERS ASSOCIATION 


Sunoco LogTsttcs 

• SUNOCO LOGISTICS 


• Visit Website 



• SUPERINTENDENCE COMPANY INDIA P LTD 


• Visit Website 



« SUPERIOR TUBE COMPANY 

• Visit Website 

• More Information 



• SURFACE OPTICS CORP 


\A/&hQitp 
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afmiufwui 

MfWBlfl 


■ SUZHOU RESEARCH INSTITUTE FOR NONFERROU5 METALS. TESTING AND ANALYSIS 
CENTER 


Swedish BioFuels 



• SWEDISH BIOFUELS AB 

• Visit Website 

• More Information 



• SWENCO LIMITED 

• Visit Website 


• SWEPCOTUBECORP 

• Visit Website 

• More Information 



• SWIFT FUELS LLC 

• Visit Website 

SMMA 

. SYMMES MAINI MCKEE 
■ Visit Website 



. SYSTEMS CONTROL 



• TABER EXTRUSIONS 

• Visit Website 



iMTIAKAnCNAL 
MtMlU A 


TAIWAN TEXTILE RESEARCH INSTITUTE 
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fliJandus 

EXPECT INNOVATION 

• TANDUS CENTIVA INC. 

• Visit Website 



. TANEY ENGINEERING 
• Visit Website 



• TARAH ASPHALT PRODS INC 

• Visit Website 



• TECHFORM 


TechLaw 

• TECHLAW 

• Visit Website 

• More Information 



• TECHNOLOGY RESEARCH ASSOCIATION FOR FUTURE ADDITIVE MANUFACTURING 


Teck 

• TECK COAL LIMITED 

• Visit Website 


• TEE-ZED PRODUCTS LLC 

• Visit Website 



• TEEL PLASTICS, INC. 

TCLEWEtD 

- - — ........iiiii 
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• TELEWELD, INC 

• Visit Website 



• TEMPUR SEALY INTERNATIONAL INC 



. TENNESSEE STATE DEPT. OF TRANSPORTATION 
■ Visit Website 
• More Information 



- TERRA-NOVA LLC 


TERRATEST 


• TERRATEST GMBH 


• Visit Website 

• More Information 



• Visit Website 



CPRTC 


• TESTING LAB OF CHINA PACKAGING 

• Visit Website 

JttJsIliiartmKiUttrjn^wBilW 

• TEXAS DEPT OF TRANSPORTATION 

• Visit Website 

• More Information 


(D 

• TEXAS OILTECH LABORATORIES 

• Visit Website 

• More Information 

^TEXON 


TEXON 
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• Visit Website 

• More information 



• TEXTRON AVIATION 

• THE BOEING COMPANY 

• Visit Website 

• More Information 



• THE CANYONS, INC. 



• THE INSPECTION TECHNICAL CENTER OF ZHUHAI ENTRY-EXIT INSPECTION & QUARANTINE 
BUREAU 



• THE MERRICK GROUP, INC. 

« Visit Website 

• More Information 

• THE METRAFLEX COMPANY 

• Visit Website 

• More information 



• THE SAGINAW CHIPPEWA INDIAN TRIBE OF Ml 



• THE SMART COMPANIES 



• THERMAGREEN ENVIRONMENTAL 

ijHERfflATOOL 

• THERMATOOL CORP. 


Visit Website 
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• THERMOPROBE INC 


• Visit Website - 


♦ More Information 
tTliermTcsi Inc 
. THERMTEST INC, 


• Visit Website 

• More Information 





• THIELE GEOTECH, INC. 


• Visit Website 

• More Information 



• THOMAS CONCRETE IND 


THORDON 

THOROON B€AlttNC$ INC. 

• I MORDON BEARINGS INC 


• Visit Website 

• More information 

trllnToms" 

• THORLEV INDUSTRiES 

• Visit Website 


• More Information 



• THREADED FASTENERS. INC 



tUboindiMtKto* 




• TIFCO INDUSTRIES 


• Visit Website 


• More Information 



• TIMBERLAND COMPANY 


Visit Website 
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iw I nn 1 ® 

ilimbe^cii 

' 'Less Work. More Life. 


. TIMBERTECH 
• Visit Website. 


Tinnus <s> Olsen 


• TINIUS OLSEN TESTING MACHINE 


Visit Website 


More Information 


TINTOMETER LTD 


Visit Website 


• More Information 




[1PSC0| 


TMK-IPSCO 


Visit Website 


More Information 


CTMS India Pvt. Ltd. 

^ soMiKiHe 

• TMS INDIA PVT. LTD. 


Visit Website 


TOP GLOVE SDN BHD 


Visit Website 


More Information 




Toronto 

Rcliabilitaliou 

InsSiiulc 


• TORONTO REHABILITATION INSTITUTE, UNIVERSITY HEALTH NETWORK 

• Visit Website 

• More Information 


TOSOH SMD, INC. 


• Visit Website 


TOWNE MACHINE TOOL COMPANY 
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Toy Industry Association, Inc. 

Lc;«f}ing the C'irowth twxJ Moaith of tlie Toy (/Klustiy 


Filed 12/22/15 
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• TOY INDUSTRY ASSOCIATION, INC. 

• Visit Website 

roYs^us 

. TOYS R US 


• Visit Website 


TRANSPORTATION RESEARCH BOARD 

Of ms NAnONAt ACADEMIES 

• TRANSPORTATION RESEARCH BOARD 

• Visit Website 



• TRAUSON MEDICAL INSTRUMENT COMPANY LTD 

• Visit Website 

< More Information 




Tie<Jiy 



. TRENTON AGRI PRODUCTS LLC 
• Visit Website 



• TRESPA NORTH AMERICA 



• TREX COMPANY INC. 



. TR! ENVIRONMENTAL INC 


5 » 

. TRI-ENVIRONMENTAL. INC 
• Visit Website 



. TRICON PIPING SYSTEMS. INC. 
• Visit Website 



More Information 
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• TRINITY HEALTH 



. TROIKA SOLUTIONS LLC 



• TRUSTOIL COMPANY SA 

T&T MARKETING, INC, 

• TT MARKETING, INC. 

• Visit Website 

• More Information 


TU BE FORGINGS <>/ AMERICA INC. 

Cdebrnling 50 VlvTrs: of QmUh/j. Sewke mtd Depeitdnbilily 

• TUBE FORGINGS OF AMERICA. INC. 

• Visit Website 


TUNO HO STEB.:efmRPRISil CORPORATION 

• TUNG HO STEEL ENTERPRISE CORPORATION 


Visit Website 



TURBOGAM 

I N T » X K AT < (> K * L 

• TURBOCAM INC 


• Visit Website 

• More Information 



• TUV RHEINLAND LGA PRODUCTS GMBH 



• TUV SUD AMERICA INC. 


• Visit Website 


More Information 
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" TWEETSIE RAiLROAD 
• Visit Website 



• TWIN PEAK INDUSTRIES 



• TYLER PIPE & COUPLING 

• Visit Website 

• More Information 



• TYLER PIPE INDUSTRIES INC 



U.&.AlfcFDnCK 


• U.S. AIR FORCE NONDESTRUCTIVE INSPECTION OFFICE 

• Visit Website 



• U.S. AMC LOGSA PSCC 

• Visit Website 


• More Information 



• U.S. ARMY ENGlNEERiNG RESEARCH & DEVELOPMENT CTR (ERDC) 

• Visit Website 


fSRDEC 


• U.S. ARMY NATICK SOLDIER RD&E CENTER 

• Visit Website 


• More Information 
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• U.S. COAST GUARD 

• Visit Website 

• More Information 

NIST 

NaHonal Institute of 
Standordt ond Technology 

U.S. Deporfment of Commerce 

• U.S, DEPT OF COMMERCE-NIST 000133516 

• Visit Website 



. U.S. DEPT OF LABOR - MSHA 
• Visit Website 



♦ More Information 



• U.S. DEPT OF TRANS MARITIME ADMIN 


• Visit Website 



Ftdstnt Aviation 
AdminlstFitton 


• U.S. DOT' FEDERAL AVIATION ADMINISTRATION - LOGISTICS CENTER 

• Visit Website 



• U.S. ENVIRONMENTAL PROTECTION AGENCY 



• U.S.ENVIRONMENTAL PROTECTIO N AGENCY (EPA) 

• Visit Website 



• U.S. FAA - SMALL PLANE DIRECTORATE 

• Visit Website 


• More Information 



FsOtralAvdllon 
AdmlnlttrtUon 
Fir* Safety 


• U.S. FAA FIRE SAFETY BRANCH AAR-440 


Visit Website 
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Fsdcroi Avtatfon 
Admtnistratiort 


U.S. FAA PROPULSION & FUELS R&D 


• Visit Website 


. U.S. FOOD & DRUG ADMINISTRATION (CDER) 

• Visit Website 

’ h ■ ■ 

• U.S. NATIONAL GALLERY OF ART 


Visit Website 


• U.S. NATIONAL PARK SERVICE 

• Visit Website 


More Information 


Oiliivci ibf LiJiJfrSwrriiir)' ol JVK'csi- lor 
Ati-iiilsitimt. 1 rditinlot^y iinU LngKiics 


U.S. OFFICE OF UNDER SECRETARY OF DEFENSE-ACQUISITION. TECH & LOGISTICS 



Visit Website 



. U.S. SECRET SERVICE~FSD 


• Visit Website 






. ^ ( 

•'V r" 





l.'iscu.k'M 



• U.S. SPECIAL OPERATIONS COMMAND 

• Visit Website 



ivmuurroMAt 

O' -At 


. ULPOWER AERO ENGINES 

"Wtra 

SCIENT IF IC 

Anolyifcd SD^Iions 

. ULTRA SCIENTIFIC 

• Visit Website 

• More information 





UNICOIL 






Mi«i luaiit {fia 



wtuTTWucaiftarT 
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• UNION ELECTRIC STEEL CORPORATION 
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• visit Website 


um 

VNiQft AfETAL 


• UNION METAL CORP 


• Visit Website 

• More Information 



UNITED 

PIPING 

SOLUTIONS 


TH£ WOULD 

• UNITED PIPING SOLUTIONS (UPS) 

• Visit Website 

• More Information 




UNITED REFINING COMPANY 

UNITED REFINING COMPANY 
Visit Website 




UNITED TECH SERVICES 


Visit Website 


• More Information 



• UNIV OF NEW SOUTH WALES 

1 I A /^UNIVERSAL ALLOr 
CORPORATION 

A »ilS»rrA.'4A A9f 

• UNIVERSAL ALLOY 

• Visit Website 

• More Information 



• UNIVERSAL CALIBRATIONS 



• UNIVERSAL FIBERS 

• Visit Website 




More Information 
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• UNIVERSAL SHIP TESTING SERVICES 
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MARCH 2000 // ASTM STANDARDIZATION NEWS 


NEW STANDARDS 


/by Felicia Quinzi/ 



YOUR INDUSTRY OR SERVICE SECTOR 
NEEDS A NEW STANDARD, BUT 
WHERE DO YOU BEGIN TO 
GET IT WRITTEN AND 
APPROVED? 


READ 
0 N . 



riling a new standard can seem a 
daunting task, especially if you have 
never before thought of yourself as an 
author. However, ASTM, a consensus 
organization that wholly promotes 
collaborative efforts, offers many tools to get you started and see you through until the end 
or, at least, until someone votes negative. 


20 
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ToolBox 


“Search for Ihdiviclu^ Stand wds”;Page:.To find out if a standard 
is already developed in the area you want, go to www.astm.org 
(click on the ASTM Store, then on Search for Individual Standards 
and do a keyword search). 

i‘Elj3Siest for the Development of a New Staniliifd*’ Form: Go to 
www.astm.org (click on Technical Committees/Membership , then 
on Standards Development Tools'! or contact your staff manager. 

ibrm and Style for ASTM^tsndards: Go to www.astm.org 
(click on Technical Committees/Membership , then on Standards 
Development Tools) or contact your staff manager. 


lb develop 

standards online, see the ASTM Forums Web page 
(http://astmforums20.micronexx.com). 




WHAT YOU WILL NEED: 

> New Standard Development 
request form (Figure 1, see 
page 22): 

f Form and Style for ASTM 
Standards, a.k.a. the “Blue 
Book”; 

I Input from other experts; 

I Access to the Internet 
(optional) ; 

I Instructions for establishing 
an Interactive forum on the 
ASTM Web site (optional) ; 

I Your staff manager; 

I A No. 2 pencil of a PC; 

I A comfortable chair; 

I Patience. 

HOW GOOD IS MY IDEA? 

The first step is to introduce the 
idea for a new standard to the appro- 
priate subcommittee. The concept 
must fall under the subcommittee’s 
scope, first and foremost. The sub- 
committee should agree that the pro- 
posed activity is worthwhile, feasible, 
and needed. More importantiy, verify 
that the standard you hope to write 
does not already exist under the juris- 
diction of another committee or or- 
ganization. Avoid duplication of ef- 
fort and jurisdictional disputes! 

To do this, do a keyword search of 
all approved ASTM standards on the 
ASTM Web site (see “Search for Indi- 
vidual Standards” in the ToolBox) . If a 
standard turns up that sounds similar 


to the one you are about to write, con- 
tact your staff manager for further in- 
formation. In addition, your staff 
manager can assist in finding out 
whether your or another committee 
has a work in progress on a similar or 
related subject by searching draft 
standards under development in 
ASTM, 


made aware of, or invited to partici- 
pate in, a given activity; (4) identify- 
ing the end users; (5) creating a task 
group representing all interests; (6) 
enabling the subcommittee to track a 
task group’s efforts: and (7) publicity. 

Ideally, the task group would be 
formed under the subcommittee with 


NEW STANDARD 

DEVELOPMENT 

FORM 

The best way to en- 
sure that an activity is 
appropriate is to com- 
plete the “Request for the 
Development of a New 
Standard” form (see 
ToolBox). 

The subcommittee 
having jurisdiction over 
the proposed project 
should approve the development of 
the activity and the subcommittee 
chairman should subsequently sign 
the form. If you are between meet- 
ings, the chairman may sign the form 
on the assumption that there will be 
approval of the activity at the next 
meeting. 

Filling out the form will trigger 
the crucial steps to be taken, such as 
(1) establishing a well-defined scope 
or objective; (2) identifying those 
who have expertise in a given area; 
(3) identifying those who need to be 


The best way to ensure 
that an activity 
is appropriate is to 
complete the 
^^Request for the 
Development of a 
New Standard” form. 


a manageable number of members 
(approximately four to six) represent- 
ing a balance of interests. Should this 
task group need to look outside of the 
ASTM subcommittee or committee 
for expertise, other members or indi- 
viduals should be invited to partici- 
pate. 

NOTE — Task group members are 
not required to be members of ASTM. 

JOINT TASK GROUPS 

Coordination and cooperation 
are two of the most important ele- 

(CONTINUED ON PAGE 23) 
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MAKcn :aoo A$TU 




(COMPLETION OF THIS FORM IS REQUIRED FOR THE FORMATION OF A TASK GROUP TO DEVELOP A NEW STANDARD, 
SOME OF THE INFORMATION MAY NOT BE NECESSARY OR APPROPRIATE AS DETERMINED BY YOUR SUBCOMMITTEE.) 


SUBCOMMITTEE DESIGNATION (e.g. A01.22): . 


TASK GROUP CHAIRMAN: 


PHONE: ( ) 

ADDRESS (* only if non-ASTM member): 



IMPORTANT KEYWORDS that are not included above: 


PROJECTED TARGET DATE for first subcommittee ballot: 


EXPLAIN why the standard is needed and how it will be used (i.e. adopted by government agency, procurement, quality assurance): 


List other ASTM Committees or key outside organizations that you feel should be informed of this activity: 


LIST TASK GROUP MEMBERS ALONG WITH THEIR AFFILIATIONS: 



Are you interested in utilizing the ASTM Web-Based Interactive Standards Development Forums? (please check one) □ Yes □ No 

APPROVED AT SUBCOMMITTEE MEETIN G ON: (date) 

OR 

APPROVED BY SUBCOMMITTEE CHAIRMAN ON: _(date) 

NOTE: If approved by the chairman between meetings, the task group will be approved by the subcommittee at their next meeting. 

SIGNATURE OF SUBCOMMITTEE CHAIRMAN: 

By completing this form, the task group chairman acknowledges that all copyrights to this document, as a draft and as an approved ASTM stan- 
dard, are the sole and exclusive property of ASTM, in accordance with the Intellectual Property policies of the Society. 

SIGNATURE OF TASK GROUP CHAIRNtAN: 


FORWARD COMPLETED FORM TO YOUR COMMOTEE STAFF MANAGER 
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merits of standards development and 
maintenance. By coordinating openly 
with other rnembers, a task group can 
bring together key stakeholders and 
receive input at the start of a project, 
rather than later on when much time 
and energy has been expended. 

Furthermore, when a subcom- 
mittee identifies other subcommittees 
that should be represented on the task 
group, the subcommittee chairman 
should inform his or her staff manag- 
er. The manager will initiate coordi- 
nation between the two or more sub- 
committees. Then, additional mem- 
bers will join the task group to repre- 
sent the interests of the committees to 
which they belong. We call this a 
"joint task group.” This could also be 
the case for representatives from or- 
ganizations other than ASTM. The 
joint task group is a vehicle for indi- 
viduals to communicate their inter- 


PUBLICIZE! 

If you are uncertain as to whether 
another committee or organization is 
interested in or may be impacted by 
your activity, publicize! Your staff 
manager can assist you with contact- 
ing the ASTM Corporate 
Communications Depart- «. 
ment. 
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howto] 


specification, practice, guide and clas- 
sification. By determining which type 
of standard you are writing, you will 
know which mandatory sections 
must be included in your document. 

Once you know which sections 
you need, you can start with an out- 
line, such as (in the case of a test 
method) : 

> Title; 

I Scope — purpose of the standard, 
general information; 


HOW WILL THE STAN- 

DARD r 

BE USED? 

Doing the research up I*" I 
front will save time and ener- 
gy. Ask questions of your sub- 
committee, such as: "Is it pos- 
sible that the standard will be 
cited in a building code?" "Will 
a government agency or regulatory 
body adopt the standard?” 

START WRITING 

Start by writing "Draft #1" at the 
top of your first page. It is likely that 
there will be more than one or two 
drafts of the document and it is al- 
ways interesting to keep track. 

WHAT KIND OF 

STANDARD AM I? 

Now is the time to reach for your 
Blue Book (Form and Style for ASTM 
Standards) and dust it off, or down- 
load the latest version (October 1999) 
from the Web site (see ToolBox). Re- 
view the definitions of test method, 


The draft will have 

become a consensus 
document created^ 
refined^ and agreed 
upon by the experts 
in the industry. 


comment on a draft. 
Headquarters assigns each task 
group member a password when a 
Forum is created. The task group 
members view not only the draft, but 
also each other’s comments. 

YOUR FIRST DRAFT GOES TO 

BALLOT 

A first draft typically goes to a 
subcommittee ballot and receives its 
first round of comments and nega- 
tives. This is actually very positive and 
productive for the task group. 

If, as mentioned above, a joint 
task group is working on the draft be- 
cause another subcommittee needs to 
be involved, an “informational ballot” 
is an option. In addition to balloting 
within the subcommittee with 
jurisdiction, a different sub- 
w committee may receive an in- 

. — formational ballot. Com- 

ments received on the infor- 
mational ballot are handled in 
the same manner as a negative 
y| or comment on the official 
ballot. 


I Significance and Use — how the 
standard is to be applied , specific 
information; 

B Apparatus; 

^ Materials; 

I Procedure; 

I Keywords for indexing 
purposes. 

USING THE INTERNET 

ASTM encourages the use of the 
Interactive Standards Development 
Forums, a Web-based standards de- 
velopment tool to which you have ac- 
cess 24 hours a day, seven days a week 
(see ToolBox) . Through the Forums, a 
task group chairman can designate 
who has the ability to review and 


A STANDARD IS BORN 

Maybe it seemed as though 
there were a few obstacles. Per- 
haps you thought there was too much 
paperwork. However, the draft is ap- 
proved and published as an ASTM 
standard. The draft will have become a 
consensus document created, refined, 
and agreed upon by the experts in the 
industry. The standard can be used 
worldwide in the international mar- 
ketplace and adopted by countries in 
places where you have never been. We 
think that it’s worth it. // 


Felicia Quinzi is a manager 
in the Technical 
Committee Operations 
Division. 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 


AMERICAN SOCIETY EOR TESTING AND 
MATERIALS d/b/a ASTM INTERNATIONAL; 

NATIONAL EIRE PROTECTION 
ASSOCIATION, INC.; and 


Case No. l:13-cv-01215-TSC-DAR 


AMERICAN SOCIETY OE HEATING, 
REERIGERATING, AND AIR CONDITIONING 
ENGINEERS, INC., 


Plaintiffs/Counter-defendants, 


V. 


PUBLIC.RESOURCE.ORG, INC., 


Defendant/Counterclaimant. 


EXPERT REPORT OF JAMES R. FRUCHTERMAN 
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Introduction 

As an expert in accessibility of written materials for people who have disabilities that 
affect using standard print (people who are print disabled), I have been retained by 
Public. Resource. Org to evaluate the accessibility of certain online content available on the 
websites of the plaintiffs and the defendant in this case. As someone dedicated to improving 
accessibility for the benefit of people with disabilities and in the public interest, I agreed to 
evaluate the accessibility to people who are blind of specific commonly used standard documents 
located on different websites. 

This expert report is a summary of certain opinions that I intend to give, if asked, at trial 
regarding the accessibility of documents on various websites to people who are blind. This 
report also states the bases for my opinions, and it discloses the data or other information 
considered in forming those opinions. I reserve the right to change or supplement this report if 
additional evidence comes to my attention, and to prepare demonstratives and/or exhibits to 
illustrate or explain my opinions, as appropriate. 

A copy of my curriculum vitae, including a list of my publications and presentations, is 
Exhibit A to this report. I provide my expertise in this case pro bono, and I am not receiving 
compensation for my time researching, writing this report, or testifying. I previously served as 
an expert in The Authors Guild, Inc. et al. v. HathiTrust, et ai. Case No. 1 ; 1 l-cv-0635 1-HB 
(S.D.N.Y.) (case filed September 12, 201 1), although I did not testify in that case. I have not 
given deposition or trial testimony in the past four years. 
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Background and Qualifications 

I serve as Founder and Chief Executive Officer of Benetech, a nonprofit dedicated to 
creating new technology solutions that serve humanity and empower people to improve their 
lives. In 1980 I earned a B.S. in Engineering and an M.S. in Applied Physics from California 
Institute of Technology. I co-founded Calera Recognition Systems in 1982. Calera developed 
optical character recognition (OCR) technology that allowed computers to read virtually all 
printed text. 

In 1989, 1 founded Arkenstone, a nonprofit social enterprise, which produced reading 
machines for the print disabled community based on the Calera technology, and was at one time 
the largest maker of affordable reading systems for the blind. The Arkenstone product line was 
sold in 2000 and the resulting capital funded the next phase of Arkenstone under its new name, 
Benetech. I have been the CEO of Benetech/ Arkenstone since 1989. 

I have served on three U.S. federal government advisory committees for disability issues: 
the Section 255 Telecommunications Access Advisory Committee, the Section 508 Electronic 
Information and Technology Access Advisory Committee, and the Advisory Commission on 
Accessible Instructional Materials in Postsecondary Education for Students with Disabilities. 

I have received numerous other awards and recognition for my work making print materials 
accessible to people who are blind or otherwise print disabled. In 2006 I received a MacArthur 
Eellowship. I was named an Outstanding Social Entrepreneur in 2003 by the Schwab 
Eoundation and have frequently participated in the World Economic Forum Annual Meetings in 
Davos, Switzerland. Benetech received the Skoll Award for Social Entrepreneurship under my 
leadership. I also received the Migel Medal from the American Eoundation for the Blind, the 
Robert E. Bray Award from the American Council of the Blind, and the American Library 


2 


Case l:13-cv-01215-TSC Document 122-6 Filed 12/22/15 Page 137 of 231 


Association’s Francis Joseph Campbell Award in recognition of my successful efforts to make 
literary works more aeeessible to people who are blind or visually impaired. 

What Does Accessibility Mean for a Blind Person? 

Accessibility is usually defined in a funetional way: ean a person with a disability 
independently aeeess the same information and perform the same tasks as a person without a 
disability? When it eomes to aeeessing materials traditionally available as print, such as 
standards, there are many groups of print disabilities. The most severe is blindness, where a 
person eannot pereeive the printed text at all. The next is vision impairment, where a person 
generally cannot perceive the text directly or with corrective lens, but may be able to use 
magnifiers of different types to read the text. Another group is learning disabilities that interfere 
with reading, sueh as dyslexia. A closely related group of disabilities involve brain injuries that 
affeet reading or the retention of material read. Another group is physieal disabilities that 
interfere with the holding or seeing of books or the turning of pages. 

In this report, I focused on the accessibility ehallenges that would be experienced by 
blind people, beeause they are generally the most severe print disabilities. The other groups of 
people with print disabilities use similar technologies to access print (such as having it read 
aloud), and experience similar challenges as blind people. In the aeeessibility field, it is 
generally understood that if you make information aeeessible to a blind person, it will probably 
also meet the aeeessibility needs of the great majority of people with other print disabilities. 

The most common technology used by a blind person for accessibility is called a screen 
reader. As the name suggests, a screen reader is a program that runs on a personal eomputer or a 
smartphone that reads the information on the screen aloud (using a eomputer-synthesized voice) 
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to a blind person. The sereen reader runs “on top of’ other programs, figuring out not only what 
text is on the sereen, but also the controls that are displayed: items such as buttons, menus, text- 
entry boxes and the like. Because of the amount of information on a complete screen, and its 
complexity, blind people need to be able to focus on the most important information so that they 
do not waste time listening to everything on the screen. 

For the purpose of this report, measuring the accessibility of standards, I am assuming 
that the blind user is using a screen reader on top of a web browser on a personal computer. 
Based on the information the screen reader can glean from the web pages displayed on the 
screen, can a blind person locate the standard and read it? 

The accessibility tasks I tested were designed to assess whether a blind user with basic 
assistive technology skills could perform the same kind of tasks one might expect a user without 
a disability to perform in accessing a given standard, without requiring the intervention of a third 
party. This functional approach is the most common method of assessing accessibility. 

The specific tasks I investigated were: 

• Could a blind user with basic assistive technology skills independently access a 
specific standard of interest? 

• Could a blind user independently read the entire standard using assistive technology? 

• Could a blind user independently navigate to a specific place in the standard and read 
the content in that place? 

• Could a blind user independently do a full text search and find specific mentions of 
terms of interest? 

I conducted these tests on a number of the same standards available on the Public.Resource.Org 
website and in the free reading sections of the websites of the National Fire Protection 
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Association (NFPA), the American Society of Heating, Refrigerating and Air-Conditioning 
Engineers (ASHRAE), and the American Society for Testing and Materials (ASTM). I primarily 
used the Window-Eyes screen reading software to perform my tests, but I also confirmed some 
of my observations with the JAWS screen reading program (these are the two most commonly- 
used screen reading programs by people who are print disabled). In order to further confirm my 
observations, I was assisted by an engineer who is blind and who is a skilled daily user of screen 
reader software. This engineer used the JAWS screen reader to confirm that as an individual 
who is print disabled and a regular user of a screen reader program, he was unable to access the 
website and several specific standards that I had found to be inaccessible to people who are print 
disabled. 

Overview and Summary of Opinions 

Having reviewed the accessibility of the same standards content rendered by 
Public. Resource. Org and those of the free access options provided by the NEPA, ASHRAE and 
ASTM, it is my opinion that Public. Resource. Org currently provides the only accessible option 
for people/citizens with print disabilities to access these standards. 

Based on my extensive experience with content accessibility, approaches for “free 
access” that make it impossible to copy text generally make it impossible for the assistive 
technology used by people with print disabilities, especially blind people, to read the text aloud, 
present it visually in more accessible manners, or make the text available in braille. 

Technological mechanisms that are designed to stop copying generally have the unfortunate side 
effect of locking out people with print disabilities from the ability to read the material. 
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The versions of the standards on the NFPA, ASHRAE, and ASTM free reading websites 
are not available in a way that is aeeessible to blind users. First, the NFPA and ASTM websites 
require registration before a user ean aeeess free standards on their websites. Although a blind 
user may be able to register on the ASTM website, a person who is blind would not be able to 
independently gain aeeess to the NFPA standards beeause the NFPA website uses a registration 
proeess that employs buttons without proper markings for the blind to pereeive them with 
aeeessibility software. Seeond, the free reading websites for NFPA, ASHRAE, and ASTM eaeh 
display their standards in separate windows that prevent assistive teehnology from perceiving the 
words in those windows, meaning that that blind people would not be able to tell the difference 
between the standards and a blank window. These websites do not allow the text of the standard 
to be read aloud by a screen reader; the navigation controls do not work with a screen reader, so 
blind people are unable to navigate to a specific location in the standard; and the text search 
function does not work with a screen reader. 

In contrast, the versions of the standards on the Public. Resource. Org website are 
available in a way that is accessible to blind users. Firstly, the Public.Resource.Org website does 
not require a registration process before a user can access the files containing the standards; the 
files are directly available to users. Secondly, many of the standards on the Public.Resource.Org 
website are available in well-structured HTME, a highly accessible format that allows blind users 
similar quality of access as that enjoyed by a person without a disability accessing a print version 
of the standard (or a locked digital version). Although some standards are available only in PDF 
format on the Public.Resource.Org website, those documents are accessible through extra steps 
such as optical character recognition. To summarize, it is my opinion that the standards on the 
Public.Resource.Org website are accessible to the blind through screen reader software, whereas 
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the standards on the free reading portions of the NFPA, ASHRAE, and ASTM websites are not 
aeeessible to the blind through sereen reader software. Furthermore, it is my opinion that people 
with other print disabilities, sueh as vision impairment, dyslexia, brain injury and physical 
disabilities, would find the standards on the Public. Resource. Org accessible with screen readers 
and other assistive technology, whereas the standards on the free reading portions of the NFPA, 
ASHRAE, and ASTM websites would not be accessible to the great majority of people with 
these types of print disabilities. 

Testing the National Fire Protection Association Website's Accessibility 

I performed my test of the NFPA, ASHRAE, and ASTM websites in two phases. The 
first phase was an investigation of whether a blind or visually impaired person can gain access to 
a standard on the NFPA website by going through a process of obtaining free access while using 
a screen reading program. On the NFPA website it appears that users must register and agree to 
terms of use before accessing any of the free standards on the website. The results of the test are 
that a blind user would not be able to independently sign up for a free account on the NFPA 
website because the registration process involves elements that cannot be perceived by screen 
reading software. 

The accessibility standard in common use for websites is the Web Content Accessibility 
Guidelines (WCAG), published by the World Wide Web Consortium, the main standards body 
for technology related to the Web. A copy of the WCAG is Exhibit C . (As with other World 
Wide Web Consortium standards, the WCAG standard is freely available at no cost on the World 
Wide Web Consortium website, in HTMF, as stated in the World Wide Web Consortium 
Document Ficense, Exhibit D) . The very first element in the WCAG standard specifies that 
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“information and user interface components must be presentable to users in ways they can 
perceive.” The key recommendation for how to address this need is to “provide text alternatives 
for any non-text content so that it can be changed into other forms people need, such as large 
print, braille, speech, symbols or simpler language.” The two easiest ways to meet this 
requirement are to present textual content as text and to add text labels to non-text content. For 
example, the text in a regular web page is highly accessible: the screen reader software can 
simply grab each word, sentence and paragraph and read it aloud (or make it larger, or provide it 
to a braille device). Screen readers understand web page structure, so links and headers are 
identified as such when they are read aloud. A visual button on a page can easily have a text 
label as part of the web page that identifies its function (for example, “I agree”). A screen reader 
encountering such a button on a web page would simply say aloud “Button, I agree,” and the 
screen reader provides a blind person with a way to activate the button using the keyboard 
(because blind people avoid using mice for obvious reasons). 

These fundamental requirements for accessibility are the ones that the NFPA website 
fails to meet. Rather than cataloging the many parts of the WCAG accessibility standards the 
NFPA website fails to meet, I will focus on two key items. The first is that a blind person trying 
to sign up for a free access account needs the assistance of a sighted person to sign up. This is 
because, for instance, the NFPA website uses a visual button for the “I Agree” function on its 
registration page, and this visual button fails to have a text label, meaning that a blind person 
using a screen reader would not know what the button is for. A blind person who arrived at the 
point where he or she needed to assent to the terms and conditions after some effort would not be 
able to tell what to do, or which button to push, because there is no text equivalent attached to 
the “I AGREE” button. On the NFPA website, the screen reader knows that there are buttons but 
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can’t tell what they do because there are no text labels on them, and the letters “I AGREE” are 
shown only as a picture of those words, which is not perceptible to a blind person. 

The second phase of my test was to perform the functional tests on a specific standard, 
NPFA 101-2000. In this second phase of the test is also where the NFPA free access website 
fails to make the text accessible, and fails to meet the WCAG accessibility standard mentioned 
above. Rather than presenting the text in a standard webpage, which is the typical way to present 
information in a web browser, the NFPA site opens an image-only window. Rather than 
presenting the text of the standard as HTML text, it presents it as a picture of the text. See the 


screen shot below. 



File Edit View Favorites Tools Help 



To a sighted person, both the text in a standard webpage and the text in an image-only 
window looks pretty similar: the words are visible. But, “under the hood,” so to speak, the use of 
an image prevents the browser from presenting the text on the screen as text. A browser 
ordinarily transmits text to a screen reader in a way that facilitates access for the visually 
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impaired. Instead, when NFPA’s website presents text only within an image, the web browser 
proeesses it as an image, as if someone took a picture of a page and sent it as a photo rather than 
sending a text file. The screen reader cannot perceive the text in an image; all the screen reader 
can perceive is that there is a big picture on the screen. A screen reader stops working at this 
point: it does not know what is in the picture. And so even if a blind person were able to open a 
specific standard on the NFPA website, such as NFPA 101, he or she will not be able to perceive 
any of the content in the standard because the page appears blank to him or her. This means that 
on the NFPA free reading website a blind person cannot independently read the standard, go to a 
specific page within it, or search it for terms of interest. 

Testing the American Society of Heating, Refrigerating and Air-Conditioning 
Engineers Website's Accessibility 

Counsel suggested I investigate the accessibility of ASHRAE Standard 90.1-2010, 
Energy Standard for Buildings Except Low-Rise Residential Buildings (I-P). ASHRAE ’s 
website does not require a visitor to sign up for a free account before viewing certain standards, 
and so a blind user should be able to navigate to the place where online read-only versions of the 
standards reside, and then identify specific standards by number and description. Thus, the first 
of the four tasks, navigating to a specific standard, is a task that a blind person can perform 
independently on the ASHRAE website. See the screen shot below of this portion of the 
ASHRAE website with the listing of links to different standards. 
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However, once a specific standard is chosen, the standard is not perceptible to a blind 
person, for the same reason that I discussed earlier with respect to the NFPA website. See the 
screen shot below of the ASHRAE 90.1-2010 standard as displayed on the website. The text of 
the standard is inaccessible to a blind person, and therefore a blind person is unable to perform 
the functional accessibility tasks. First, the ASHRAE website presents the standard in a window 
that prevents screen reader software from reading aloud the text of the standard. Second, the 
navigation controls on the standards-display portion of the ASHRAE website do not work with a 
screen reader, so a blind person would be unable to navigate to a specific location in the 
standard. Lastly, although there is a text search function that works for a sighted person, 1 was 
unable to get that functionality to work with a screen reader. And, even if 1 could get the search 
function to work with a screen reader, a screen reader would still be unable to read aloud the 
actual content of the standard at that point, and so the exercise would be pointless for a blind 
person. 
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Because the ASHRAE website provides the content of the standard as an image, it is 
inaccessible to a blind person. As I mentioned above, the WCAG accessibility standard requires 
the text to be provided for any information delivered as an image, and the ASHRAE website fails 
to do so for the standard I tested. I also tested five other ASHRAE standards (ASHRAE 62.1- 
2013, 62.2-2013, 90.1-2013 (I-P), 90.2-2007, and 189.1-2014) on the ASHRAE website, and 
they all presented the same image-based interface to the standards, and are therefore inaccessible 
to blind people. 


Testing the American Society for Testing and Materials Website's Accessibility 

Counsel suggested I investigate the accessibility of Standard B557-84 Wrought and Cast 
Aluminum- and Magnesium- Alloy Products. The ASTM website requires visitors to sign up for 
a free account before viewing certain standards. The process of setting up a free account is 
accessible, and therefore a blind person should be able to independently gain access to the 
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ASTM Reading Room, where the standards are located. A blind user could navigate to the place 
where online read-only versions of the standards reside, and could identify specific standards by 
number and description. Thus the first of the four tasks, navigating to a specific standard, was a 
task that a blind person could perform independently. See the screen shot below of this portion 
of the ASTM website with the listing of links to different standards. 
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I was able to locate a version of the standard ASTM B557-84el. When one selects the standard, 
a new window appears with an image-only viewer of the standard. For the same reason as I 
described earlier with respect to the NFPA and ASHRAE websites, this standard on the ASTM 
website is not perceptible to a blind person. First, the ASTM website presents the standard in a 
window that prevents screen reader software from reading aloud the text of the standard. 

Second, the navigation controls on the standards-displaying portion of the ASTM website do not 
work with a screen reader, so a blind person would be unable to navigate to a specific location in 
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the standard. I was not able to locate a text-searching function on the ASTM standard I 
examined. 
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Because the content of the ASTM standard appears as an image in the ASTM Reading 


Room, it is inaccessible to the blind person. As I mentioned above, the WCAG accessibility 


standard requires the text to be provided for any information delivered as an image, and the 


ASTM website fails to do that for the standard I tested. I also tested the first standard listed on 


the website, ASTM A20/A20M-93a, and it presented the same image-based inaccessible 
interface to the standard, meaning that a blind person would not be able to perceive it. 


Testing the Public.Resource.Org Website's Accessibility 

After unsuccessfully trying to access the NFPA 101-2000, ASHRAE 90.1-2010 and 
ASTM B557-84 standards on the websites of the three standards organization as a blind user 
would, I went to the same standards on the Public.Resource.Org website and tried the same 
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tasks. I was able to successfully complete all of the accessibility tasks on all three of the 
standards on the Public. Resource. Org website. 

The Public.Resource.Org website has no required sign-up procedure, so I did not need to 
test the accessibility of that process. It is possible to go directly to a specific standard either by 
using a direct weblink or by navigating the text-oriented website. For example, searching on the 
terms “NFPA 101 resource.org” shows the standard available directly from Google’s search 
engine in the top few links, in both PDF and HTML form. HTML is generally more accessible, 
so I selected that link and it directly opened up in my browser. The entire text of the standard 
was available, and I was able to read the standard using screen reading software, navigate to a 
specific place in the document using screen reading software, and search for key terms using 
screen reading software. My test therefore indicated that a blind person using a screen reader 
would be able to perform all of the functional tasks: reading the entire standard, navigating to a 
specific place in the standard, or searching on key terms. Because the text is provided as 
standard HTML, a blind person is able to listen to the text, or access it using a digital braille 
device. This kind of HTML content is also highly accessible to people with other print 
disabilities and the assistive technology they use to access print. For example, people with low 
vision or with dyslexia often use a screen reader to read text aloud. 
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Chapter 1 ADMINISTRATION 
SECTION 1.1 TITLE 
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SECTION 1.2* SCOPE 


1.2.1* Danger to Life from Fire. The Code addresses those construction, protection, and occupancy features necessary to minimize danger to life from fire, including smoke, 
fumes, or pcinic. 

1.2.2 Egress Facilities. The Code establishes minimum criteria for the design of egress facilities so as to permit prompt escape of occupants fiom buildings or, \viiere desirable, into 
safe areas ^^ithin buildings. 

1.2.3 Other Considerations. The Code addresses other considerations that are essential to life safet}* in recognition of the fact that life safet\' is more than a matter of egress. The 
Code also addresses protectix'e features and systems, building services, operating features, maintenance activities, and other provisions in recognition of the fret that achieving an acceptable 
degree of life safetv’ depends on additional safeguards to provide adequate egress time or protection for people exposed to fire. 

1.2.4 Areas Not Addressed. The Code does not address the following: 

1. ^General fire prevention or building construction features that are normall>’ a function of fire prevention codes and building codes 



I also found a version of the ASTM B557-84 standard on the Publie.Resouree.Org 
website as an HTML file. It was well-struetured and highly accessible. Like the NPFA 101- 
2000 standard on the Publie.Resouree.Org website, this standard could be readily located and 
accessed by a blind person using a screen reader, and could then be perceived in its entirety using 
the screen reader. 

I then examined the accessibility of more recent versions of the NFPA 101 standard 
located on the Publie.Resouree.Org website. These were available only in PDF formats, not 
HTML. I accessed the 2012 version of the NPFA 101 standard, and found that it was an image- 
based PDF. I also searched for the ASHRAE 90.1-2010 standard and found it in PDF form on 
the Publie.Resouree.Org website without needing to login to access it. It was also an image- 
based PDF. Image-based PDFs are generally not accessible to blind people. However, these 
files both came with the underlying text associated with the page images. It was possible for me 
to open the PDFs in a browser or Adobe Reader, do a Select All command (Control A on a PC), 
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a Copy command (Control C on a PC) and then switch to a text-oriented word processing 
program (Microsoft Word) and paste the text of the entire standard into a file there. The text 
appeared to be an automatic optical character recognition version of the standard, which meant 
there were some errors in the transcription. But, generally the accuracy was sufficient to perform 
the functional tasks: reading the entire standard, navigating to a specific place in the standard, or 
searching on key terms. It should be noted that this approach would not likely occur to a blind 
person opening an image PDF file, because the Adobe software does not announce that the 
underlying text was present. It is also possible for a blind person to independently perform 
optical character recognition on image-based PDFs themselves and access the text that way, and 
many advanced computer users that are blind would be aware that this is possible. Although 
performing optical character recognition on a PDF is not as optimal as having HTML text 
available to read immediately without conversion, this method by which PDFs can be made 
perceptible to the blind is still better than having no access, which is effectively what the NFPA, 
ASHRAE, and ASTM websites offer. 
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James R. Fruchterman 

Founder and CEO 
Benetech 


Education 

■ California Institute of Technology 
B.S. Engineering, 1976-80 

M.S. Applied Physics, 1978-80 

■ Stanford University, 1980-81 

Ph.D. Studies in Electrical Engineering 

Professional Experience 

■ CEO and Founder, 2015-present 

President, CEO, Chairman, Founder, 2000-2014 
Benetech (name changed from Arkenstone in 2000) 
Palo Alto, California 

■ President, CEO, Chairman, Founder, 1989-2000 
Arkenstone, Inc. 

Moffett Field, California 

■ Director, 1989-present 

Vice President Finance, CFO, 1989-2004 
President & CEO, Founder, 1989-95 
RAF Technology, Inc. 

Palo Alto, California and Redmond, Washington 

■ Vice President, Marketing, 1987-89 
Founder, Vice President, Finance, 1982-88 
Calera Recognition Systems, Inc. 

Santa Clara, California 

■ Prior engineering positions with: 

■ Phoenix Engineering, Inc. 

■ G.C.H., Inc. 

■ IBM T.J. Watson Research Center 

■ General Motors Company 

■ NASA — Jet Propulsion Laboratory 

■ Fermi National Accelerator Laboratory 
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Publications 

■ Technology Serving Humanity (chapter). In Schultz, R. (editor) Creatini Good Work. Palgrave 
Macmillan, February 2013 

■ Guest Editor’s Page. AFB Journal of Visual Impairment & Blindness, October-November 

2012 

■ An Interview With Technology Gum George Kerscher, AFB Journal of Visual Impairment 
& Blindness, October-November 2012 

■ For Love or Lucre. Stanford Social Innovation Review, Spring 201 1 

■ Developing Information Technology to Meet Social Needs . In Innovations^ MIT Press, 2008 

■ Accessing Books and Documents, a chapter in the book. Assistive Technology for Vision- 
Impaired and Blind People . Springer Verlag 2008 

■ Everyone Deserves Access to Technology. OpEd in The Sacramento Tee by Jim Fmchterman 
and Gregg Vanderheiden, June 17, 2007 

■ Document Recognition Serving People With Disabilities, Troc. SPIE 6500, International 
Society for Optics and Photonics, 2007 

■ Pattern Recognition Technology Helps Disabled People Access Books. SPIE Newsroom, 
International Society for Optics and Photonics, May 14, 2007 

■ Nothing Ventured Nothing Gained. Addressing the Critical Gaps in Risk-Taking Capital for 

Social Enterprise, by Jed Emerson, Tim Freundlich and Jim Fmchterman, published by 
Oxford Said Business School, 2006 

■ BuHd Great Companies. Then Help Build a Great World. OpEd in The San Jose Mercury News, 
November 13, 2006 

■ Comments on Accessibility of Google Print and Google’s Library Project, white paper, 
February 2005 

■ Technology Benefiting Humanity , published in the Association for Computing Machines 
Uhiquiy magazine, March 2004 

■ The Power of Technology Social Enterprises, published in the N-TEN forecast series, 
February 2004 

■ In the Palm of Your Hand: A Vision of the Future of Technology for People with Visual 

Impairments, published in the American Foundation for the Blind’s Journal of Vision 
Impairment and Blindness. October 2003 

■ The Chafee Amendment: Improving Access to Information , published in Information 
Technology and Disabilities, a journal published by Equal Access to Software and Information 
(EAST, co-authored with Bookshare Senior Product Manager Alison Lingane, October 2003 

■ The Soundproof Book: Exploration of Rights Conflict and Access to Commercial EBooks 

for People with Disabilities, published in Eirst Monday, co-authored with George Kerscher, 
the International Project Manager of the DAISY Consortium . May 2002 


Bookshare. Books without Barriers, at the Closing the Gap conference, Minneapohs, MN, 
October 2001 
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■ Two presentations given at the IT Accessibility 2001 Conference, May 2001 at the National 
Institute of Standards and Technology 

■ I Dream of Software 

■ The Business Case for Adaptive Technology 

■ Humanizing the Voice of the Machine, with Prof. Mari Ostendorf (University of 
Washington), Annual Meeting of the American Association for the Advancement of the 
Machine, Boston, MA, February 2000 

■ The Many Facets of Open Book: Ruby Edition. California State University, Northridge 
(CSUN), 15th Technology and Persons with Disabilities Conference, March 2000 

■ Corporate Responsibility for Adaptive Technology. California State University, Northridge 
(CSUN), 14th Technology and Persons with Disabilities Conference, March 1999 

■ Developing Partnerships for Assistive and Universally Designed Technology for Persons 

with Disabilities. Testimony before United States House of Representatives, Committee on 
Science, Subcommittee on Technology, August 4, 1998 

■ Access to Maps and Location Information through Virtual Reality Techniques and GPS 
Satellite Receivers, 3rd International Technical Aids Seminar, Tokyo, Japan, July 1994 

Invited T alks 

■ ^' Innovation in America: The Kole of Technology^ August 1, 2013, Testimony before U.S. 
House of Representatives, Judiciary Committee’s Subcommittee on Courts, Intellectual 
Property, and the Internet. 

■ “Social Change at Scale - That’s Innovation!” May 2012, TEDxSanJoseCA 2012, San Jose, 
CA. 

■ ‘The Power of Failure, People and Karma Banking, ’’ May 20, 2012, Commencement speech, St. 
Mary's College, Moraga, CA. 

■ “Kaising the Floor, ” October, 201 1 , Keynote Speech, Association for Education and Rehabilitation 
of the Blind and Visually Impaired Conference, Cleveland OH. 

■ Keynote speech, IEEE Sections Congress, August 201 1 , San Francisco, CA. 

■ “ Making the Book Tmly Accessible. ” Tools of Change Conference, New York, NY, 2011 
Keynote Speech 

■ UBS-Ashoka Visionaris Award, Keynote Speech, Social Entrepreneur of the Year Award, 
Mexico City, Mexico, September, 2010 

■ A series of three invited speeches on Bookshare and accessible books, in Tokyo, Shizuoka 
and Osaka, Japan, February, 2009 

■ Keynote Speech, Social Enterprise World Forum, Edinburgh, Scotland, September, 2008 

■ “Raising the Floor: Providing Accessible Technology and Content to Every Person with a 
Disability on the Planet,” International Conference on Computers Helping People with 
Special Needs, Linz, Austria, July, 2008 Keynote Speech 

■ “Raising the Floor,” CSUN Conference on Technology and Persons with Disabilities, 
March, 2008 Keynote Speech 
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■ Extensive speaking engagements to students about technology serving people with 
disabilities. Have done invited talks at: 

■ Stanford University 

■ University of California at Berkeley 

■ Brigham Young University 

■ University of the Pacific 

■ Santa Clara University 

■ California Institute of Technology 

■ San Jose State 

■ University of California at Santa Cruz 

■ University of California at Davis 

■ Loyola Marymount University 

■ Pepperdine University 

■ University of Washington 

■ Columbia University 

■ Harvard University 

■ University of Geneva 

■ Oxford University 

■ Inflection Point Opportunities in Social Investment, Closing Keynote for the UBS 
Philanthropy Fomm, Dsbon, Portugal, July 2007 

■ It’s Not Rocket Science: Building Social Enterprises, Keynote for the 7th Gathering of the 
Social Enterprise Alliance, Atlanta, Georgia, March 2006 

■ Opening Keynote for the Global Social Venture Competition, New York, April, 2006 

■ Keynote for the 7th lAPR Workshop on Document Analysis Systems, Nelson, New 
Zealand, February 2006 

■ Building a Global Dbrary for People with Print Disabilities, a speech for the World Summit 
on the Information Society, Tunis, Tunisia, November 2005 

■ Innovating Information Technologies to Protect Human Rights, a speech for the World 
Affairs Council of Northern California, February 2004 

■ Setting the 2004 Agenda: Technology, speaker at the World Economic Fomm, Davos, 
Switzerland, January 2004 

■ Seizing Market Failure as an Investment Opportunity, Keynote for the Business for Social 
Responsibility Annual Conference, Los Angeles, November 2003. 

■ In the Palm of Your Hand, Keynote for the World Blind Union Asia Pacific conference, 
Singapore, November, 2003 

■ Technology and Human Rights, University of Peradeniya, Sri Lanka, November, 2003 

■ When Markets Fail, Who Responds? Discussion Leader at the World Economic Forum, 
Davos, Switzerland, January 2003 

■ Technology for Nonprofits, with Michael Gilbert, National Gathering for Social 
Entrepreneurs, Minneapolis, MN, December, 2002 

■ Bookshare: Large Scale, Web-Based Accessible Books, TechShare conference organized by 
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the Royal National Institute of the Blind, Birmingham, UK, November 2002 

■ Putting Technology to Work for Development, speech at the United Nations to the joint 
meeting of the World Technology Network and UNOPS, July 2002 

■ Bookshare: The Project for Creating Accessible Books through Computers, at the General 
Session of the National Federation of the Blind 2002 Annual Convention, July 2002 

■ Stanford Social Entrepreneurship Conference, January 2002 

■ The Once and Future Web: Tenth Anniversary of the First U.S. Web Page at the Stanford 
Dnear Accelerator Laboratory, December 2001 

■ Netimpact Annual Conference at Kenan-Flagler Business School, November 2001 

■ American Council of the Blind Annual Convention, July 2001 

■ Bringing Socially Beneficial Technology into the Service of Humanity. EE380 at Stanford 
University, April 2001 

■ Information Technology in the Service of Human Rights at the Computers, Freedom and 
Privacy Conference, March 2001 

■ Rank Prize Fund Symposium, Grasmere, England 

■ Guest Lecturer for CSUN program in disability leadership 

Professional Associations 

■ Association for Computing Machinery 

■ Institute of Electrical and Electronics Engineers 

■ American Association for the Advancement of Science 

■ Social Enterprise Alliance 

Awards and Public Service 

■ Head of Benetech Delegation, Diplomatic Conference to Conclude a Treaty to Facilitate 
Access to Published Works by Visually Impaired Persons and Persons with Print Disabilities, 
World Intellectual Property Organization, Marrakesh, Morocco (2013) 

■ Member, Global Agenda Council on Measuring Sustainability, World Economic Fomm 
(2012-2014) 

■ Member of the Board of Directors, ZeroDivide, foundation investing in community 
enterprises that leverage technology to benefit people in low-income and other underserved 
communities (2007-2013) 

■ Commissioner, Federal Advisory Commission on Accessible Instructional Materials in 
Postsecondary Education for Students with Disabilities, 2010-2011 

■ Duke University, CASE Award for Enterprising Social Innovation, 201 1 

■ Brigham Young University, Center for Economic Self-Reliance Social Innovator of the Year, 
2009 

■ AT&T Technology Innovation Award from the Alliance for Technology Access, March 
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2008 

Strache Leadership Award from the California State University, Northridge, 2007 

John D. and Catherine T. MacArthur Foundation Fellowship, 2006 

Technical Advisory Committee Member, National Instructional Materials Accessibility 
Standard, U.S. Department of Education (2005-2008) 

Advisory Committee Member, National Instructional Materials Accessibility Center, U.S. 
Department of Education (2006-present) 

Skoll Award for Social Entrepreneurship . 2004 and 2006 

Fast Company Social Capitalist Award: Top 20 Groups Changing the World, 2004 

Laureate, The 2003 and 2001 Tech Museum Awards 

American Library Association Francis Joseph Campbell Award . 2003 

Schwab Foundation Outstanding Social Entrepreneur of 2003 Award 

Member, the Community Partnership Committee, which oversees a diversity and disability 
agreement with SBC, Inc. 

Runner-up, Yale-Goldman Sachs National Nonprofit Business Plan Competition, 2003 

American Foundation for the Blind Access Award, 2003 

Robert S. Bray Award . The American Council of the Blind 

Winner, Education Category, 2002 Stockholm Challenge 

Fast 50 Champion of Innovation 2002 

Judge, 2002 National Social Venture Competition 

Member, Board of Directors of the Social Enterprise Alliance (2000-2010, chair 2008-2010) 

Member of the Advisory Board, Telecommunications Access Rehabilitation Engineering 
Research Center, a joint effort of the Trace R&D Center of the University of Wisconsin- 
Madison and the Technology Access Program of GaUaudet University, 2001 

Panelist, National Science Foundation Small Business Innovation Research Program, 1998, 
2000, 2003 

Participant, 1998 NSF Workshop for Discussing Research Priorities and Evaluation 
Strategies in Speech Synthesis, August, 1998 

Member, Electronic Information and Technology Access Advisory Committee, a federal 
advisory committee responsible for drafting federal acquisition standards for accessibility 
under Section 508, 1998-1999 

Member, Telecommunications Access Advisory Committee, a federal advisory committee 
responsible for making recommendations to the U.S. Access Board and Federal 
Communications Commission on implementing portions of the 1996 Telecommunications 
Act, 1996-1997 

U.S. Patent Number 5,470,223: System and Method for Tracking a Pedestrian 


Case l:13-cv-01215-TSC Document 122-6 Filed 12/22/15 Page 159 of 231 


■ Finalist, 1996 Discover Magazine Awards for Technological Innovation 

■ 1996 Access Award, American Foundation for the Blind 

Major Works and Areas of Expertise 

■ Founder and CEO of Benetech . a highly innovative nonprofit company focused on using 
the power of technology to address social needs in areas such as disability, literacy, human 
rights and the environment. 

■ Founder of Arkenstone, Inc., a leading nonprofit organization providing adaptive 
technology for education and employment for people with disabilities and the largest maker 
of reading systems for people with blindness, vision impairment and learning disabilities. 
Developer of the Arkenstone Reader, the first affordable reading system for the blind. 
Designer of Open Book, the first talking Windows program for the blind. Co-inventor of 
Atlas Speaks, the first accessible map software for the blind, and of Strider, a talking GPS 
locator for the blind. 

■ Cofounder of RAF Technology. Inc., the nation's leading company in optical character 
recognition technology for processing forms in postal and medical applications. RAF's 
software is used to route the United States mail. 

■ Cofounder of Calera Recognition Systems, Inc., the first company to develop omnifont 
optical character recognition that works without user training. 
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Exhibit B 


Documents, Facts, or Data Considered in Forming My Opinions: 

The ASFIRAE website, at www.ashrae.org 
The ASTM website, at www.astm.org 
The NFPA website, at www.nfpa.org 

The Public. Resource. Org website, at www.public.resource.org 

World Wide Web Consortium’s Web Content Accessibility Guidelines (WCAG) 2.0, at 
http://www.w3.org/TR/WCAG20/ 

Window-Eyes screen reader software 
JAWS screen reader software 

I also consulted with a blind engineer (and skilled daily user of screen reader technology) 
to confirm the specific accessibility challenges I found in my tests 
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Abstract 

Web Content Accessibility Guidelines (WCAG) 2.0 covers a wide range of recommendations for making Web content more 
accessible. Following these guidelines will make content accessible to a wider range of people with disabilities, including 
blindness and low vision, deafness and hearing loss, learning disabilities, cognitive limitations, limited movement, speech 
disabilities, photosensitivity and combinations of these. Following these guidelines will also often make your Web content 
more usable to users in general. 

WCAG 2.0 success criteria are written as testable statements that are not technology-specific. Guidance about satisfying 
the success criteria in specific technologies, as well as general information about interpreting the success criteria, is 
provided in separate documents. See Web Content Accessibility Guidelines (WCAG) Overview for an introduction and links 
to WCAG technical and educational material. 

WCAG 2.0 succeeds Web Content Accessibility Guidelines 1.0 IWCAG101 , which was published as a W3C 
Recommendation May 1999. Although it is possible to conform either to WCAG 1.0 or to WCAG 2.0 (or both), the W3C 
recommends that new and updated content use WCAG 2.0. The W3C also recommends that Web accessibility policies 
reference WCAG 2.0. 

Status of this Document 

This section describes the status of this document at the time of its pubiication. Other documents may supersede this 
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technical reports index at http'J/www. w3. org/TR/ . 


This is the Web Content Accessibility Guidelines {V\ICAG) 2.0 W3C Recommendation from the Web Content Accessibility 
Guidelines Working Group . 


This document has been reviewed by W3C Members, by software developers, and by other W3C groups and interested 
parties, and is endorsed by the Director as a W3C Recommendation. It is a stable document and may be used as reference 
material or cited from another document. W3C's role in making the Recommendation is to draw attention to the specification 
and to promote its widespread deployment. This enhances the functionality and interoperability of the Web. 


WCAG 2.0 is supported by the associated non-normative documents. Understanding WCAG 2.0 and Techniques for WCAG 
2.0 . Although those documents do not have the formal status that WCAG 2.0 itself has, they provide information important 
to understanding and implementing WCAG. 


The Working Group requests that any comments be made using the provided online comment form . If this is not possible, 
comments can also be sent to public-comments-wcaa20@w3.ora . The archives for the public comments list are publicly 
available. Comments received on the WCAG 2.0 Recommendation cannot result in changes to this version of the 
guidelines, but may be addressed in errata or future versions of WCAG. The Working Group does not plan to make formal 
responses to comments. Archives of the WCAG WG mailing list discussions are publicly available, and future work 
undertaken by the Working Group may address comments received on this document. 


This document has been produced as part of the W3C Web Accessibility Initiative (WAI). The goals of the WCAG Working 
Group are discussed in the WCAG Working Group charter . The WCAG Working Group is part of the WAI Technical Activity . 

This document was produced by a group operating under the 5 February 2004 W3C Patent Policy . W3C maintains a public 
list of any patent disclosures made in connection with the deliverables of the group; that page also includes instructions for 
disclosing a patent. An individual who has actual knowledge of a patent which the individual believes contains Essential 
Claim(s) must disclose the information in accordance with section 6 of the W3C Patent Policy . 


Table of Contents 

Introduction 

WCAG 2.0 Lavers of Guidance 

WCAG 2.0 Supporting Documents 

Important Terms in WCAG 2.0 
WCAG 2.0 Guidelines 

1 Perceivable 

1.1 Provide text alternatives for any non-text content so that it can be changed into other forms people 

need, such as large print, braille, speech, symbols or simpler language. 

1.2 Provide alternatives for time-based media. 

1.3 Create content that can be presented in different ways (for example simpler layout) without losing 

information or structure. 

1.4 Make it easier for users to see and hear content including separating foreground from background. 

2 Operable 

2.1 Make all functionality available from a keyboard. 

2.2 Provide users enough time to read and use content. 

2.3 Do not design content in a way that is known to cause seizures. 

2.4 Provide ways to help users navigate, find content, and determine where they are. 

3 Understandable 

3.1 Make text content readable and understandable. 

3.2 Make Web pages appear and operate in predictable wavs. 

3.3 Help users avoid and correct mistakes. 

4 Robust 

4.1 Maximize compatibility with current and future user agents, including assistive technologies. 

Conformance 


Conformance Requirements 
Conformance Claims (Optional) 
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Appendices 

Appendix A: Glossary (Normative) 
Appendix B: Acknowledgments 
Appendix C: References 


Introduction 

This section is informative. 

Web Content Accessibility Guidelines (WCAG) 2.0 defines how to make Web content more accessible to people with 
disabilities. Accessibility involves a wide range of disabilities, including visual, auditory, physical, speech, cognitive, 
language, learning, and neurological disabilities. Although these guidelines cover a wide range of issues, they are not able 
to address the needs of people with all types, degrees, and combinations of disability. These guidelines also make Web 
content more usable by older individuals with changing abilities due to aging and often improve usability for users in 
general. 

WCAG 2.0 is developed through the W3C process in cooperation with individuals and organizations around the world, with 
a goal of providing a shared standard for Web content accessibility that meets the needs of individuals, organizations, and 
governments internationally. WCAG 2.0 builds on WCAG 1.0 [WCAG 101 and is designed to apply broadly to different Web 
technologies now and in the future, and to be testable with a combination of automated testing and human evaluation. For 
an introduction to WCAG, see the Web Content Accessibility Guidelines (WCAG) Overview . 

Web accessibility depends not only on accessible content but also on accessible Web browsers and other user agents. 
Authoring tools also have an important role in Web accessibility. For an overview of how these components of Web 
development and interaction work together, see: 

• Essential Components of Web Accessibility 

• User Agent Accessibility Guidelines (UAAG) Overview 

• Authoring Tool Accessibility Guidelines (ATAG) Overview 

WCAG 2.0 Layers of Guidance 

The individuals and organizations that use WCAG vary widely and include Web designers and developers, policy makers, 
purchasing agents, teachers, and students. In order to meet the varying needs of this audience, several layers of guidance 
are provided including overall principles, general guidelines, testable success criteria and a rich collection of sufficient 
techniques, advisory techniques, and documented common failures with examples, resource links and code. 

• Principles - At the top are four principles that provide the foundation for Web accessibility: perceivable, operable, 
understandable, and robust. See also Understanding the Four Principles of Accessibility . 

• Guidelines - Under the principles are guidelines. The 12 guidelines provide the basic goals that authors should work 
toward in order to make content more accessible to users with different disabilities. The guidelines are not testable, 
but provide the framework and overall objectives to help authors understand the success criteria and better 
implement the techniques. 

• Success Criteria - For each guideline, testable success criteria are provided to allow WCAG 2.0 to be used where 
requirements and conformance testing are necessary such as in design specification, purchasing, regulation, and 
contractual agreements. In order to meet the needs of different groups and different situations, three levels of 
conformance are defined: A (lowest), AA, and AAA (highest). Additional information on WCAG levels can be found in 
Understanding Levels of Conformance . 

• Sufficient and Advisory Techniques - For each of the guidelines and success criteria in the WCAG 2.0 document 
itself, the working group has also documented a wide variety of techniques. The techniques are informative and fall 
into two categories: those that are sufficient for meeting the success criteria and those that are advisory. The 
advisory techniques go beyond what is required by the individual success criteria and allow authors to better address 
the guidelines. Some advisory techniques address accessibility barriers that are not covered by the testable success 
criteria. Where common failures are known, these are also documented. See also Sufficient and Advisory 
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Techniques in Undersianding WCAG 2.0 . 

All of these layers of guidance (principles, guidelines, success criteria, and sufficient and advisory techniques) work together 
to provide guidance on how to make content more accessible. Authors are encouraged to view and apply all layers that they 
are able to. Including the advisory techniques. In order to best address the needs of the widest possible range of users. 

Note that even content that conforms at the highest level (AAA) will not be accessible to Individuals with all types, degrees, 
or combinations of disability, particularly In the cognitive language and learning areas. Authors are encouraged to consider 
the full range of techniques. Including the advisory techniques, as well as to seek relevant advice about current best 
practice to ensure that Web content Is accessible, as far as possible, to this community. Metadata may assist users In 
finding content most suitable for their needs. 

WCAG 2.0 Supporting Documents 

The WCAG 2.0 document Is designed to meet the needs of those who need a stable, referenceable technical standard. 
Other documents, called supporting documents, are based on the WCAG 2.0 document and address other Important 
purposes. Including the ability to be updated to describe how WCAG would be applied with new technologies. Supporting 
documents Include: 

1. How to Meet WCAG 2.0 - A customizable quick reference to WCAG 2.0 that Includes all of the guidelines, success 
criteria, and techniques for authors to use as they are developing and evaluating Web content. 

2. Understanding WCAG 2.0 - A guide to understanding and Implementing WCAG 2.0. There Is a short 
"Understanding" document for each guideline and success criterion In WCAG 2.0 as well as key topics. 

3. Techniques for WCAG 2.0 - A collection of techniques and common failures, each in a separate document that 
includes a description, examples, code and tests. 

4. The WCAG 2.0 Documents - A diagram and description of how the technical documents are related and linked. 

See Web Content Accessibility Guidelines (WCAG) Overview for a description of the WCAG 2.0 supporting material, 
including education resources related to WCAG 2.0. Additional resources covering topics such as the business case for 
Web accessibility, planning implementation to improve the accessibility of Web sites, and accessibility policies are listed in 
WAI Resources . 

Important Terms in WCAG 2.0 

WCAG 2.0 includes three important terms that are different from WCAG 1.0. Each of these is introduced briefly below and 
defined more fully in the glossary. 

Web Page 

It is important to note that, in this standard, the term "Web page" includes much more than static HTML pages. It 
also includes the increasingly dynamic Web pages that are emerging on the Web, including "pages" that can 
present entire virtual interactive communities. For example, the term "Web page" includes an immersive, 
interactive movie-like experience found at a single URL For more information, see Understanding "Web Page" . 

Programmatically Determined 

Several success criteria require that content (or certain aspects of content) can be "programmatically determined." 
This means that the content is delivered in such a way that user agents, including assistive technologies, can 
extract and present this information to users in different modalities. For more information, see Understanding 
Programmatically Determined . 

Accessibility Supported 

Using a technology in a way that is accessibility supported means that it works with assistive technologies (AT) 
and the accessibility features of operating systems, browsers, and other user agents. Technology features can 
only be relied upon to conform to WCAG 2.0 success criteria if they are used in a way that is "accessibility 
supported". Technology features can be used in ways that are not accessibility supported (do not work with 
assistive technologies, etc.) as long as they are not relied upon to conform to any success criterion (i.e., the same 
information or functionality is also available another way that is supported). 

The definition of "accessibility supported" is provided in the Appendix A: Glossary section of these guidelines. For 
more information, see Understanding Accessibility Support . 


WCAG 2.0 Guidelines 
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This section is normative. 


Principle 1: Perceivable - Information and user interface components must be 
presentable to users in ways they can perceive. 


Guideline 1.1 Text Alternatives: Provide text alternatives for any understandinfl Guideline i.i 

non-text content so that it can be changed into other forms people 
need, such as large print, braille, speech, symbols or simpler 
language. 


1.1.1 Non-text Content: All non-text content that Is presented to the user has a text Howto Meet i.i.i 

alternative that serves the equivalent purpose, except for the situations listed below. (Level A) understanding i.i.i 

• Controls, Input: If non-text content Is a control or accepts user Input, then It has a 
name that describes Its purpose. (Refer to Guideline 4.1 for additional requirements for 
controls and content that accepts user Input.) 

• Time-Based Media: If non-text content Is time-based media, then text alternatives at 
least provide descriptive Identification of the non-text content. (Refer to Guideline 1.2 for 
additional requirements for media.) 

• Test: If non-text content Is a test or exercise that would be Invalid If presented In text, 
then text alternatives at least provide descriptive Identification of the non-text content. 

• Sensory: If non-text content Is primarily Intended to create a specific sensory 
experience, then text alternatives at least provide descriptive Identification of the 
non-text content. 

• CAPTCHA: If the purpose of non-text content Is to confirm that content Is being 
accessed by a person rather than a computer, then text alternatives that Identify and 
describe the purpose of the non-text content are provided, and alternative forms of 
CAPTCHA using output modes for different types of sensory perception are provided to 
accommodate different disabilities. 

• Decoration, Formatting, Invisible: If non-text content Is pure decoration. Is used only 
for visual formatting, or Is not presented to users, then It Is Implemented In a way that It 
can be Ignored by assistive technology. 


Guideline 1.2 Time-based Media: Provide alternatives for time-based understanding Guideline 1.2 

media. 
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1.2.1 Audio-only and Video-only (Prerecorded): For prerecorded audio-only and Howto Meet 1.2.1 

prerecorded video-only media, the following are true, except when the audio or video is a understanding 1.2.1 

media alternative for text and is clearly labeled as such: (Level A) 

• Prerecorded Audio-only: An alternative for time-based media is provided that presents 
equivalent information for prerecorded audio-only content. 

• Prerecorded Video-only: Either an alternative for time-based media or an audio track 
is provided that presents equivalent information for prerecorded video-only content. 


1.2.2 Captions (Prerecorded): Captions are provided for all prerecorded audio content in Howto Meet 1.2.2 

synchronized media, except when the media is a media alternative for text and is clearly understanding 1.2.2 

labeled as such. (Level A) 


1.2.3 Audio Description or Media Alternative (Prerecorded): An alternative for time-based Howto Meet 1.2.3 
media or audio description of the prerecorded video content is provided for synchronized understanding 1.2.3 

media, except when the media is a media alternative for text and is clearly labeled as such. 

(Level A) 


1.2.4 Captions (Live): Captions are provided for all live audio content in synchronized media. 
(Level AA) 


How to Meet 1.2.4 

Understanding 1.2.4 


1.2.5 Audio Description (Prerecorded): Audio description is provided for all prerecorded 
video content in synchronized media. (Level AA) 


How to Meet 1.2.5 

Understanding 1.2.5 


1.2.6 Sign Language (Prerecorded): Sign language interpretation is provided for all 
prerecorded audio content in synchronized media. (Level AAA) 


How to Meet 1.2.6 

Understanding 1.2.6 


1.2.7 Extended Audio Description (Prerecorded): Where pauses in foreground audio are 
insufficient to allow audio descriptions to convey the sense of the video, extended audio 
description is provided for all prerecorded video content in synchronized media. (Level AAA) 


How to Meet 1.2.7 

Understanding 1.2.7 


1.2.8 Media Alternative (Prerecorded): An alternative for time-based media is provided for 
all prerecorded synchronized media and for all prerecorded video-only media. (Level AAA) 


How to Meet 1.2.8 

Understanding 1.2.8 


1.2.9 Audio-only (Live): An alternative for time-based media that presents equivalent 
information for live audio-only content is provided. (Level AAA) 


How to Meet 1.2.9 

Understanding 1.2.9 


Guideline 1.3 Adaptable: Create content that can be presented in understanding Guideline 1.3 

different ways (for example simpler layout) without losing information 
or structure. 
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1.3.1 Info and Relationships: Information, structure, and relationships conveyed through Howto Meet i.3.i 

presentation can be programmatically determined or are available in text. (Level A) understanding i.3.i 


1.3.2 Meaningful Sequence: When the sequence in which content is presented affects its 
meaning, a correct reading sequence can be programmatically determined. (Level A) 


How to Meet 1.3.2 

Understanding 1.3.2 


1.3.3 Sensory Characteristics: Instructions provided for understanding and operating 
content do not rely solely on sensory characteristics of components such as shape, size, 
visual location, orientation, or sound. (Level A) 

Note: For requirements related to color, refer to Guideline 1.4 . 


How to Meet 1.3.3 

Understanding 1.3.3 




Guideline 1.4 Distinguishable: Make it easier for users to see and 
hear content including separating foreground from background. 

Understanding Guideline 1.4 


1.4.1 Use of Color: Color is not used as the only visual means of conveying information. Howto Meet 1.4.1 

indicating an action, prompting a response, or distinguishing a visual element. (Level A) understanding 1.4.1 

Note: This success criterion addresses color perception specifically. Other forms of 
perception are covered in Guideline 1.3 including programmatic access to color and other 
visual presentation coding. 


1.4.2 Audio Control: If any audio on a Web page plays automatically for more than 3 Howto Meet 1.4.2 

seconds, either a mechanism is available to pause or stop the audio, or a mechanism is understanding 1.4.2 

available to control audio volume independently from the overall system volume level. (Level 

A) 

Note: Since any content that does not meet this success criterion can interfere with a user's 
ability to use the whole page, all content on the Web page (whether or not it is used to meet 
other success criteria) must meet this success criterion. See Conformance Requirement 5: 

Non-Interference. 


1.4.3 Contrast (Minimum): The visual presentation of text and images of text has a contrast 
ratio of at least 4.5:1, except for the following: (Level AA) 

• Large Text: Large-scale text and images of large-scale text have a contrast ratio of at 
least 3:1; 

• Incidental: Text or images of text that are part of an inactive user interface component, 
that are pure decoration, that are not visible to anyone, or that are part of a picture that 
contains significant other visual content, have no contrast requirement. 

• Logotypes: Text that is part of a logo or brand name has no minimum contrast 
requirement. 


1.4.4 Resize text: Except for captions and images of text, text can be resized without 
assistive technology up to 200 percent without loss of content or functionality. (Level AA) 


1.4.5 Images of Text: If the technologies being used can achieve the visual presentation, text Howto Meet 1.4.5 
is used to convey information rather than images of text except for the following: (Level AA) understanding 1.4.5 

• Customizable: The image of text can be visually customized to the user's 
requirements; 

• Essential: A particular presentation of text is essential to the information being 
conveyed. 

Note: Logotypes (text that is part of a logo or brand name) are considered essential. 


How to Meet 1.4.4 
Understanding 1.4.4 


How to Meet 1.4.3 

Understanding 1.4.3 
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How to Meet 1.4.6 


ratio of at least 7:1, except for the following: (Level AAA) 

• Large Text: Large-scale text and images of large-scale text have a contrast ratio of at 
least 4.5:1; 


Understanding 1.4.6 


Incidental: Text or images of text that are part of an inactive user interface component, 
that are pure decoration, that are not visible to anyone, or that are part of a picture that 
contains significant other visual content, have no contrast requirement. 

Logotypes: Text that is part of a logo or brand name has no minimum contrast 
requirement. 


1.4.7 Low or No Background Audio: For prerecorded audio-only content that (1) contains Howto Meet 1 . 4.7 

primarily speech in the foreground, (2) is not an audio CAPTCHA or audio logo, and (3) is not understanding 1 . 4.7 
vocalization intended to be primarily musical expression such as singing or rapping, at least 
one of the following is true: (Level AAA) 

• No Background: The audio does not contain background sounds. 

• Turn Off: The background sounds can be turned off. 

• 20 dB: The background sounds are at least 20 decibels lower than the foreground 
speech content, with the exception of occasional sounds that last for only one or two 
seconds. 

Note: Per the definition of "decibel," background sound that meets this requirement 
will be approximately four times quieter than the foreground speech content. 


1.4.8 Visual Presentation: For the visual presentation of blocks of text, a mechanism is Howto Meet 1.4.8 

available to achieve the following: (Level AAA) understanding 1.4.8 

1. Foreground and background colors can be selected by the user. 

2. Width is no more than 80 characters or glyphs (40 if CJK). 

3. Text is not justified (aligned to both the left and the right margins). 

4. Line spacing (leading) is at least space-and-a-half within paragraphs, and paragraph 
spacing is at least 1.5 times larger than the line spacing. 

5. Text can be resized without assistive technology up to 200 percent in a way that does 
not require the user to scroll horizontally to read a line of text on a full-screen window. 


1.4.9 Images of Text (No Exception): Images of text are only used for pure decoration or Howto Meet 1.4.9 

where a particular presentation of text is essential to the information being conveyed. (Level understanding 1.4.9 
AAA) 

Note: Logotypes (text that is part of a logo or brand name) are considered essential. 


Principle 2: Operable - User interface components and navigation must be operable. 


Guideline 2.1 Keyboard Accessible: Make all functionality available understanding Guideline 2.1 

from a keyboard. 


2 . 1.1 Keyboard: All functionality of the content is operable through a keyboard interface Howto Meet 2.1.1 

without requiring specific timings for individual keystrokes, except where the underlying understanding 2.1.1 

function requires input that depends on the path of the user's movement and not just the 
endpoints. (Level A) 

Note 1: This exception relates to the underlying function, not the input technique. For 
example, if using handwriting to enter text, the input technique (handwriting) requires 
path-dependent input but the underlying function (text input) does not. 

Note 2: This does not forbid and should not discourage providing mouse input or other input 
methods in addition to keyboard operation. 
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2.12 No Keyooard Trap: If keyboara focus can be moved to a component of the page using 
a keyboard interface, then focus can be moved away from that component using only a 
keyboard interface, and, if it requires more than unmodified arrow or tab keys or other 
standard exit methods, the user is advised of the method for moving focus away. (Level A) 


How to Meet 2.1.2 

Understanding 2.1.2 


Note: Since any content that does not meet this success criterion can interfere with a user's 
ability to use the whole page, all content on the Web page (whether it is used to meet other 
success criteria or not) must meet this success criterion. See Conformance Requirement 5: 
Non-Interference. 


2.1.3 Keyboard (No Exception): All functionality of the content is operable through a Howto Meet 2.1.3 

keyboard interface without requiring specific timings for individual keystrokes. (Level AAA) understanding 2.1.3 


Guideline 2.2 Enough Time: Provide users enough time to read and understanding Guideline 2.2 

use content. 


2 . 2.1 Timing Adjustable: For each time limit that is set by the content, at least one of the Howto Meet 2 . 2.1 

following is true: (Level A) understanding 2 . 2.1 

• Turn off: The user is allowed to turn off the time limit before encountering it; or 

• Adjust: The user is allowed to adjust the time limit before encountering it over a wide 
range that is at least ten times the length of the default setting; or 

• Extend: The user is warned before time expires and given at least 20 seconds to 
extend the time limit with a simple action (for example, "press the space bar"), and the 
user is allowed to extend the time limit at least ten times; or 

• Real-time Exception: The time limit is a required part of a real-time event (for example, 
an auction), and no alternative to the time limit is possible; or 

• Essential Exception: The time limit is essential and extending it would invalidate the 
activity; or 

• 20 Hour Exception: The time limit is longer than 20 hours. 

Note: This success criterion helps ensure that users can complete tasks without unexpected 
changes in content or context that are a result of a time limit. This success criterion should 
be considered in conjunction with Success Criterion 3.2.1 , which puts limits on changes of 
content or context as a result of user action. 


2.2.2 Pause, Stop, Hide: For moving, blinking, scrolling, or auto-updating information, all of Howto Meet 2 . 2.2 

the following are true: (Level A) understanding 2 . 2.2 

• Moving, blinking, scrolling: For any moving, blinking or scrolling information that (1) 
starts automatically, (2) lasts more than five seconds, and (3) is presented in parallel 
with other content, there is a mechanism for the user to pause, stop, or hide it unless 
the movement, blinking, or scrolling is part of an activity where it is essential; and 

• Auto-updating: For any auto-updating information that (1) starts automatically and (2) 
is presented in parallel with other content, there is a mechanism for the user to pause, 
stop, or hide it or to control the frequency of the update unless the auto-updating is part 
of an activity where it is essential. 

Note 1: For requirements related to flickering or flashing content, refer to Guideline 2.3 . 

Note 2: Since any content that does not meet this success criterion can interfere with a 
user's ability to use the whole page, all content on the Web page (whether it is used to meet 
other success criteria or not) must meet this success criterion. See Conformance 
Requirement 5: Non-Interference . 

Note 3: Content that is updated periodically by software or that is streamed to the user agent 
is not required to preserve or present information that is generated or received between the 
initiation of the pause and resuming presentation, as this may not be technically possible, 
and in many situations could be misleading to do so. 
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Note 4: An animation that occurs as part of a preloacTphase or similar situation canme 

considered essential if interaction cannot occur during that phase for all users and if not 

indicating progress could confuse users or cause them to think that content was frozen or 

broken. 


2.2.3 No Timing: Timing is not an essential part of the event or activity presented by the 
content, except for non-interactive synchronized media and real-time events. (Level AAA) 


How to Meet 2.2.3 

Understanding 2.2.3 


2.2.4 Interruptions: Interruptions can be postponed or suppressed by the user, except 
interruptions involving an emergency. (Level AAA) 


How to Meet 2.2.4 

Understanding 2.2.4 


2.2.5 Re-authenticating: When an authenticated session expires, the user can continue the 
activity without loss of data after re-authenticating. (Level AAA) 


How to Meet 2.2.5 

Understanding 2.2.5 


Guideline 2.3 Seizures: Do not design content in a way that is known understanding Guideline 2.3 

to cause seizures. 


2 . 3.1 Three Flashes or Below Threshold: Web pages do not contain anything that flashes Howto Meet 2.3.1 

more than three times in any one second period, or the flash is below the general flash and understanding 2.3.1 
red flash thresholds. (Level A) 

Note: Since any content that does not meet this success criterion can interfere with a user's 
ability to use the whole page, all content on the Web page (whether it is used to meet other 
success criteria or not) must meet this success criterion. See Conformance Requirement 5: 

Non-Interference. 


2.3.2 Three Flashes: Web pages do not contain anything that flashes more than three times 
in any one second period. (Level AAA) 


How to Meet 2.3.2 
Understanding 2.3.2 


Guideline 2.4 Navigable: Provide ways to help users navigate, find understanding Guideline 2.4 

content, and determine where they are. 


2 . 4.1 Bypass Blocks: A mechanism is available to bypass blocks of content that are 
repeated on multiple Web pages. (Level A) 


How to Meet 2.4.1 

Understanding 2.4.1 


2.4.2 Page Titled: Web pages have titles that describe topic or purpose. (Level A) 


2.4.3 Focus Order: If a Web page can be navigated sequentially and the navigation 
sequences affect meaning or operation, focusable components receive focus in an order that 
preserves meaning and operability. (Level A) 


How to Meet 2.4.2 

Understanding 2.4.2 


How to Meet 2.4.3 

Understanding 2.4.3 


2.4.4 Link Purpose (In Context): The purpose of each link can be determined from the link Howto Meet 2.4.4 

text alone or from the link text together with its programmatically determined link context, understanding 2.4.4 

except where the purpose of the link would be ambiguous to users in general. (Level A) 


2.4.5 Multiple Ways: More than one way is available to locate a Web page within a set of Howto Meet 2.4.5 

Web pages except where the Web Page is the result of, or a step in, a process. (Level AA) understanding 2.4.5 
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2.4.7 Focus Visible: Any keyboard operable user interface has a mode of operation where 
the keyboard focus indicator is visible. (Level AA) 


of 


331 

How to Meet 2.4.6 

Understanding 2.4.6 


How to Meet 2.4.7 

Understanding 2.4.7 


2.4.8 Location: Information about the user's location within a set of Web pages is available. 
(Level AAA) 


How to Meet 2.4.8 

Understanding 2.4.8 


2.4.9 Link Purpose (Link Only): A mechanism is available to allow the purpose of each link 
to be identified from link text alone, except where the purpose of the link would be ambiguous 
to users in general. (Level AAA) 


How to Meet 2.4.9 

Understanding 2.4.9 


2.4.10 Section Headings: Section headings are used to organize the content. (Level AAA) 
Note 1: "Heading" is used in its general sense and includes titles and other ways to add a 
heading to different types of content. 

Note 2: This success criterion covers sections within writing, not user interface components. 
User Interface components are covered under Success Criterion 4.1.2 . 


How to Meet 2.4.10 

Understanding 2.4.10 


Principle 3: Understandable - Information and the operation of user interface must be 
understandable. 


Guideline 3.1 Readable: Make text content readable and understanding Guideline 3.1 

understandable. 


3 . 1.1 Language of Page: The default human language of each Web page can be 
programmatically determined. (Level A) 


How to Meet 3.1.1 

Understanding 3.1.1 


3.1.2 Language of Parts: The human language of each passage or phrase in the content can Howto Meet 3.1.2 
be programmatically determined except for proper names, technical terms, words of understanding 3.1.2 

indeterminate language, and words or phrases that have become part of the vernacular of the 
immediately surrounding text. (Level AA) 


3.1.3 Unusual Words: A mechanism is available for identifying specific definitions of words or Howto Meet 3.1.3 
phrases used in an unusual or restricted way, including idioms and jargon. (Level AAA) understanding 3.1.3 


3.1.4 Abbreviations: A mechanism for identifying the expanded form or meaning of 
abbreviations is available. (Level AAA) 


How to Meet 3.1.4 

Understanding 3.1.4 


3.1.5 Reading Level: When text requires reading ability more advanced than the lower Howto Meet 3.1.5 

secondaiy education level after removal of proper names and titles, supplemental content, or understanding 3.1.5 
a version that does not require reading ability more advanced than the lower secondary 
education level, is available. (Level AAA) 


3.1.6 Pronunciation: A mechanism is available for identifying specific pronunciation of words Howto Meet 3.1.6 
where meaning of the words, in context, is ambiguous without knowing the pronunciation. understanding 3.1.6 

(Level AAA) 



12 of 28 


http : //WWW. w3 . org/TR/ W C AG2 0/ 



predictable ways. 


3.2.1 On Focus: When any component receives focus, it does not initiate a change of 
context. (Level A) 


How to Meet 3.2.1 

Understanding 3.2.1 


3.2.2 On Input: Changing the setting of any user interface component does not automatically Howto Meet 3.2.2 
cause a change of context unless the user has been advised of the behavior before using the understanding 3.2.2 
component. (Level A) 


3.2.3 Consistent Navigation: Navigational mechanisms that are repeated on multiple Web Howto Meet 3.2.3 

pages within a set of Web pages occur in the same relative order each time they are understanding 3.2.3 

repeated, unless a change is initiated by the user. (Level AA) 


3.2.4 Consistent Identification: Components that have the same functionality within a set of 
Web pages are identified consistently. (Level AA) 


How to Meet 3.2.4 

Understanding 3.2.4 


3.2.5 Change on Request: Changes of context are initiated only by user request or a 
mechanism is available to turn off such changes. (Level AAA) 


How to Meet 3.2.5 

Understanding 3.2.5 


Guideline 3.3 Input Assistance: Help users avoid and correct understanding Guideline 3.3 

mistakes. 


3 . 3.1 Error Identification: If an input error is automatically detected, the item that is in error is 
identified and the error is described to the user in text. (Level A) 


How to Meet 3.3.1 

Understanding 3.3.1 


3.3.2 Labels or Instructions: Labels or instructions are provided when content requires user 
input. (Level A) 


How to Meet 3.3.2 

Understanding 3.3.2 


3.3.3 Error Suggestion: If an input error is automatically detected and suggestions for Howto Meet 3.3.3 

correction are known, then the suggestions are provided to the user, unless it would understanding 3.3.3 

jeopardize the security or purpose of the content. (Level AA) 


3.3.4 Error Prevention (Legal, Financial, Data): For Web pages that cause legal Howto Meet 3.3.4 

commitments or financial transactions for the user to occur, that modify or delete understanding 3.3.4 

user-controllable data in data storage systems, or that submit user test responses, at least 
one of the following is true: (Level AA) 

1. Reversible: Submissions are reversible. 

2. Checked: Data entered by the user is checked for input errors and the user is provided 
an opportunity to correct them. 

3. Confirmed: A mechanism is available for reviewing, confirming, and correcting 
information before finalizing the submission. 


3.3.5 Help: Context-sensitive help is available. (Level AAA) 


3.3.6 Error Prevention (All): For Web pages that require the user to submit information, at 
least one of the following is true: (Level AAA) 

1. Reversible: Submissions are reversible. 


How to Meet 3.3.5 

Understanding 3.3.5 

How to Meet 3.3.6 
Understanding 3.3.6 



13 of 28 


http : //WWW. w3 . org/TR/ W C AG2 0/ 

l:.ia-cy-01215-JSQ Document l??-6 Filed 12/22/15 Page 174 of 231 

ecked: Data entered oy the user is cnecKea for input errors andthe user isprovided 
an opportunity to correct them. 

3. Confirmed: A mechanism is available for reviewing, confirming, and correcting 
information before finalizing the submission. 



Principle 4: Robust - Content must be robust enough that it can be interpreted reliably 
by a wide variety of user agents, including assistive technologies. 


Guideline 4.1 Compatible: Maximize compatibility with current and understanding Guideline 4.i 

future user agents, including assistive technologies. 


4.1.1 Parsing: In content implemented using markup languages, elements have complete 
start and end tags, elements are nested according to their specifications, elements do not 
contain duplicate attributes, and any IDs are unique, except where the specifications allow 
these features. (Level A) 

Note: Start and end tags that are missing a critical character in their formation, such as a 
closing angle bracket or a mismatched attribute value quotation mark are not complete. 


How to Meet 4.1.1 

Understanding 4.1.1 


4.1.2 Name, Role, Value: For all user interface components (including but not limited to: form 
elements, links and components generated by scripts), the name and role can be 
programmatically determined; states, properties, and values that can be set by the user can 
be programmatically set; and notification of changes to these items is available to user 
agents, including assistive technologies. (Level A) 

Note: This success criterion is primarily for Web authors who develop or script their own user 
interface components. For example, standard HTML controls already meet this success 
criterion when used according to specification. 


How to Meet 4.1.2 

Understanding 4.1.2 


Conformance 

This section is normative. 

This section lists requirements for conformance to WCAG 2.0. It also gives information about how to make conformance 
claims, which are optional. Finally, it describes what it means to be accessibility supported, since only accessibility- 
supported ways of using technologies can be relied upon for conformance. Understanding Conformance includes further 
explanation of the accessibility-supported concept. 

Conformance Requirements 

In order for a Web page to conform to WCAG 2.0, all of the following conformance requirements must be satisfied: 

1. Conformance Level: One of the following levels of conformance is met in full. 

• Level A: For Level A conformance (the minimum level of conformance), the Web page satisfies all the Level A 
Success Criteria, or a conforming alternate version is provided. 

• Level AA: For Level AA conformance, the Web page satisfies all the Level A and Level AA Success Criteria, or a 
Level AA conforming alternate version is provided. 

• Level AAA: For Level AAA conformance, the Web page satisfies all the Level A, Level AA and Level AAA Success 
Criteria, or a Level AAA conforming alternate version is provided. 

Note 1: Although conformance can only be achieved at the stated levels, authors are encouraged to report (in their claim) 
any progress toward meeting success criteria from all levels beyond the achieved level of conformance. 

Note 2: It is not recommended that Level AAA conformance be required as a general policy for entire sites because it is 
not possible to satisfy all Level AAA Success Criteria for some content. 
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Note 1: For the purpose of determining conformance, alternatives to part of a page's content are considered part of the 
page when the alternatives can be obtained directly from the page, e.g., a long description or an alternative presentation of 
a video. 


Note 2: Authors of Web pages that cannot conform due to content outside of the author's control may consider a 
Statement of Partial Conformance . 

3. Complete processes: When a Web page Is one of a series of Web pages presenting a process (I.e., a sequence of 
steps that need to be completed In order to accomplish an activity), all Web pages In the process conform at the specified 
level or better. (Conformance Is not possible at a particular level If any page In the process does not conform at that level or 
better.) 

Example: An online store has a series of pages that are used to select and purchase products. All pages In the series from 
start to finish (checkout) conform In order for any page that Is part of the process to conform. 

4. Only Accessibility-Supported Ways of Using Technologies: Only accessibility-supported ways of using technologies 
are relied upon to satisfy the success criteria. Any Information or functionality that Is provided In a way that Is not 
accessibility supported Is also available In a way that Is accessibility supported. (See Understanding accessibility support .) 

5. Non-Interference: If technologies are used In a way that Is not accessibility supported, or If they are used In a 
non-conforming way, then they do not block the ability of users to access the rest of the page. In addition, the Web page as 
a whole continues to meet the conformance requirements under each of the following conditions: 

1. when any technology that Is not relied upon Is turned on In a user agent, 

2. when any technology that Is not relied upon Is turned off In a user agent, and 

3. when any technology that Is not relied upon Is not supported by a user agent 

In addition, the following success criteria apply to all content on the page. Including content that Is not otherwise relied upon 
to meet conformance, because failure to meet them could Interfere with any use of the page: 

• 1.4.2 - Audio Control, 

• 2.1.2 - No Keyboard Trap, 

• 2.3.1 - Three Flashes or Below Threshold, and 

• 2.2.2 - Pause, Stop, Hide. 

Note: If a page cannot conform (for example, a conformance test page or an example page). It cannot be Included In the 
scope of conformance or In a conformance claim. 

For more Information, Including examples, see Understanding Conformance Requirements . 


Conformance Claims (Optional) 

Conformance Is defined only for Web pages. However, a conformance claim may be made to cover one page, a series of 
pages, or multiple related Web pages. 


Required Components of a Conformance Claim 

Conformance claims are not required. Authors can conform to WCAG 2.0 without making a claim. However, if a 
conformance claim is made, then the conformance claim must include the following information: 

1. Date of the claim 

2. Guidelines title, version and URI "Web Content Accessibility Guidelines 2.0 at http://www.w3.orq/TR/2008 
/REC-WCAG20-20081211/ " 

3. Conformance level satisfied: (Level A, AA or AAA) 

4. A concise description of the Web pages, such as a list of URIs for which the claim is made, including whether 
subdomains are included in the claim. 

Note 1: The Web pages may be described by list or by an expression that describes all of the URIs included in the 
claim. 

Note 2: Web-based products that do not have a URI prior to installation on the customer's Web site may have a 
statement that the product would conform when installed. 

5. A list of the Web content technologies relied upon. 
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Note: fra conTormancenogo is used, it would constitute a claim and mustbe accompaniea by the required components of a 

conformance claim listed above. 

Optional Components of a Conformance Claim 

In addition to the required components of a conformance claim above, consider providing additional Information to assist 
users. Recommended additional Information Includes: 

• A list of success criteria beyond the level of conformance claimed that have been met. This Information should be 
provided In a form that users can use, preferably machine-readable metadata. 

• A list of the specific technologies that are "used but not relied upon ." 

• A list of user agents. Including assistive technologies that were used to test the content. 

• Information about any additional steps taken that go beyond the success criteria to enhance accessibility. 

• A machine-readable metadata version of the list of specific technologies that are relied upon . 

• A machine-readable metadata version of the conformance claim. 

Note 1: Refer to Understanding Conformance Claims for more Information and example conformance claims. 

Note 2: Refer to Understanding Metadata for more Information about the use of metadata In conformance claims. 

Statement of Partial Conformance - Third Party Content 

Sometimes, Web pages are created that will later have additional content added to them. For example, an email program, a 
blog, an article that allows users to add comments, or applications supporting user-contributed content. Another example 
would be a page, such as a portal or news site, composed of content aggregated from multiple contributors, or sites that 
automatically Insert content from other sources over time, such as when advertisements are Inserted dynamically. 

In these cases. It Is not possible to know at the time of original posting what the uncontrolled content of the pages will be. It 
Is Important to note that the uncontrolled content can affect the accessibility of the controlled content as well. Two options 
are available: 

1. A determination of conformance can be made based on best knowledge. If a page of this type Is monitored and 
repaired (non-conforming content Is removed or brought Into conformance) within two business days, then a 
determination or claim of conformance can be made since, except for errors In externally contributed content which 
are corrected or removed when encountered, the page conforms. No conformance claim can be made If It Is not 
possible to monitor or correct non-conforming content; 

OR 

2. A "statement of partial conformance" may be made that the page does not conform, but could conform If certain 
parts were removed. The form of that statement would be, "This page does not conform, but would conform to 
WCAG 2.0 at level X If the following parts from uncontrolled sources were removed." In addition, the following would 
also be true of uncontrolled content that Is described In the statement of partial conformance: 

a. It Is not content that Is under the author's control. 

b. It Is described In a way that users can Identify (e.g., they cannot be described as "all parts that we do not 
control" unless they are clearly marked as such.) 

Statement of Partial Conformance - Language 

A "statement of partial conformance due to language" may be made when the page does not conform, but would conform If 
accessibility support existed for (all of) the language(s) used on the page. The form of that statement would be, "This page 
does not conform, but would conform to WCAG 2.0 at level X If accessibility support existed for the following language(s):" 

Appendix A: Glossary 

This section Is normative. 

abbreviation 

shortened form of a word, phrase, or name where the abbreviation has not become part of the language 
Note 1: This includes initialisms and acronyms where: 

1. initialisms are shortened forms of a name or phrase made from the initial letters of words or syllables 
contained in that name or phrase 
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Example 1: SNCF is a French initialism that contains the initial letters of the Societe Nationale des Chemins 
de Fer, the French national railroad. 

Example 2: ESP is an initialism for extrasensory perception. 

2. acronyms are abbreviated forms made from the initial letters or parts of other words (in a name or phrase) 
which may be pronounced as a word 

Example: NOAA is an acronym made from the initial letters of the National Oceanic and Atmospheric 
Administration in the United States. 

Note 2: Some companies have adopted what used to be an initialism as their company name. In these cases, the 
new name of the company is the letters (for example, Ecma) and the word is no longer considered an abbreviation. 

accessibility supported 

supported by users' assistive technologies as well as the accessibility features in browsers and other user agents 
To qualify as an accessibility-supported use of a Web content technology (or feature of a technology), both 1 and 2 
must be satisfied for a Web content technology (or feature): 

1. The way that the Web content technology is used must be supported by users' assistive technology 
(AT). This means that the way that the technology is used has been tested for interoperability with users' 
assistive technology in the human language(s) of the content, 

AND 

2. The Web content technology must have accessibility-supported user agents that are available to users. 

This means that at least one of the following four statements is true: 

a. The technology is supported natively in widely-distributed user agents that are also accessibility 
supported (such as HTML and CSS); 

OR 

b. The technology is supported in a widely-distributed plug-in that is also accessibility supported; 

OR 

c. The content is available in a closed environment, such as a university or corporate network, where the 
user agent required by the technology and used by the organization is also accessibility supported; 

OR 

d. The user agent(s) that support the technology are accessibility supported and are available for 
download or purchase in a way that: 

■ does not cost a person with a disability any more than a person without a disability and 

■ is as easy to find and obtain for a person with a disability as it is for a person without disabilities. 
Note 1: The WCAG Working group and the W3C do not specify which or how much support by assistive technologies 
there must be for a particular use of a Web technology in order for it to be classified as accessibility supported. (See 
Level of Assistive Technology Support Needed for "Accessibility Support".) 

Note 2: Web technologies can be used in ways that are not accessibility supported as long as they are not relied 
upon and the page as a whole meets the conformance requirements, including Conformance Requirement 4: Only 
Accessibility-Supported Ways of Using Technologies and Conformance Requirements: Non-Interference , are met. 
Note 3: When a Web Technology is used in a way that is "accessibility supported," it does not imply that the entire 
technology or all uses of the technology are supported. Most technologies, including HTML, lack support for at least 
one feature or use. Pages conform to WCAG only if the uses of the technology that are accessibility supported can 
be relied upon to meet WCAG requirements. 

Note 4: When citing Web content technologies that have multiple versions, the version(s) supported should be 
specified. 

Note 5: One way for authors to locate uses of a technology that are accessibility supported would be to consult 
compilations of uses that are documented to be accessibility supported. (See Understanding Accessibility-Supported 
Web Technology Uses .) Authors, companies, technology vendors, or others may document accessibility-supported 
ways of using Web content technologies. However, all ways of using technologies in the documentation would need 
to meet the definition of accessibility-supported Web content technologies above. 

alternative for time-based media 

document including correctly sequenced text descriptions of time-based visual and auditory information and providing 
a means for achieving the outcomes of any time-based interaction 

Note: A screenplay used to create the synchronized media content would meet this definition only if it was corrected 


17 of 28 


http : //WWW. w3 . org/TR/W C AG2 0/ 

Case l:13-pv-01215-TSC Document 122t6 Filed .12/22/15 Page 178 of 231 

to accurately represent the final synchronized media after editing. 

ambiguous to users in general 

the purpose cannot be determined from the link and all information of the Web page presented to the user 
simultaneously with the link (i.e., readers without disabilities would not know what a link would do until they activated 
it) 

Example: The word guava in the following sentence "One of the notable exports is guava" is a link. The link could 
lead to a definition of guava, a chart listing the quantity of guava exported or a photograph of people harvesting 
guava. Until the link is activated, all readers are unsure and the person with a disability is not at any disadvantage. 

ASCII art 

picture created by a spatial arrangement of characters or glyphs (typically from the 95 printable characters defined by 
ASCII). 

assistive technology (as used in this document) 

hardware and/or software that acts as a user agent, or along with a mainstream user agent, to provide functionality to 
meet the requirements of users with disabilities that go beyond those offered by mainstream user agents 
Note 1: functionality provided by assistive technology includes alternative presentations (e.g., as synthesized speech 
or magnified content), alternative input methods (e.g., voice), additional navigation or orientation mechanisms, and 
content transformations (e.g., to make tables more accessible). 

Note 2: Assistive technologies often communicate data and messages with mainstream user agents by using and 
monitoring APIs. 

Note 3: The distinction between mainstream user agents and assistive technologies is not absolute. Many 
mainstream user agents provide some features to assist individuals with disabilities. The basic difference is that 
mainstream user agents target broad and diverse audiences that usually include people with and without disabilities. 
Assistive technologies target narrowly defined populations of users with specific disabilities. The assistance provided 
by an assistive technology is more specific and appropriate to the needs of its target users. The mainstream user 
agent may provide important functionality to assistive technologies like retrieving Web content from program objects 
or parsing markup into identifiable bundles. 

Example: Assistive technologies that are important in the context of this document include the following: 

• screen magnifiers, and other visual reading assistants, which are used by people with visual, perceptual and 
physical print disabilities to change text font, size, spacing, color, synchronization with speech, etc. in order to 
improve the visual readability of rendered text and images; 

• screen readers, which are used by people who are blind to read textual information through synthesized 
speech or braille; 

• text-to-speech software, which is used by some people with cognitive, language, and learning disabilities to 
convert text into synthetic speech; 

• speech recognition software, which may be used by people who have some physical disabilities; 

• alternative keyboards, which are used by people with certain physical disabilities to simulate the keyboard 
(including alternate keyboards that use head pointers, single switches, sip/puff and other special input 
devices.); 

• alternative pointing devices, which are used by people with certain physical disabilities to simulate mouse 
pointing and button activations. 


audio 

the technology of sound reproduction 

Note: Audio can be created synthetically (including speech synthesis), recorded from real world sounds, or both. 

audio description 

narration added to the soundtrack to describe important visual details that cannot be understood from the main 
soundtrack alone 

Note 1: Audio description of video provides information about actions, characters, scene changes, on-screen text, 
and other visual content. 

Note 2: In standard audio description, narration is added during existing pauses in dialogue. (See also extended 
audio description.) 


Note 3: Where all of the video information is already provided in existing audio, no additional audio description is 
necessary. 
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audio-only 

a time-based presentation that contains only audio (no video and no interaction) 

blinking 

switch back and forth between two visual states in a way that is meant to draw attention 
Note: See also flash . It is possible for something to be large enough and blink brightly enough at the right frequency 
to be also classified as a flash. 

blocks of text 

more than one sentence of text 

CAPTCHA 

initialism for "Completely Automated Public Turing test to tell Computers and Humans Apart" 

Note 1: CAPTCHA tests often involve asking the user to type in text that is displayed in an obscured image or audio 
file. 

Note 2: A Turing test is any system of tests designed to differentiate a human from a computer. It is named after 
famed computer scientist Alan Turing. The term was coined by researchers at Carnegie Mellon University. 
rCAPTCHAI 

captions 

synchronized visual and/or text alternative for both speech and non-speech audio information needed to understand 
the media content 

Note 1: Captions are similar to dialogue-only subtitles except captions convey not only the content of spoken 
dialogue, but also equivalents for non-dialogue audio information needed to understand the program content, 
including sound effects, music, laughter, speaker identification and location. 

Note 2: Closed Captions are equivalents that can be turned on and off with some players. 

Note 3: Open Captions are any captions that cannot be turned off. For example, if the captions are visual equivalent 
images of text embedded in video. 

Note 4: Captions should not obscure or obstruct relevant information in the video. 

Note 5: In some countries, captions are called subtitles. 

Note 6: Audio descriptions can be, but do not need to be, captioned since they are descriptions of information that is 
already presented visually. 

changes of context 

major changes in the content of the Web page that, if made without user awareness, can disorient users who are not 
able to view the entire page simultaneously 
Changes in context include changes of: 

1. user agent; 

2. viewport; 

3. focus; 

4. content that changes the meaning of the Web page. 

Note: A change of content is not always a change of context. Changes in content, such as an expanding outline, 
dynamic menu, or a tab control do not necessarily change the context, unless they also change one of the above 
(e.g., focus). 

Example: Opening a new window, moving focus to a different component, going to a new page (including anything 
that would look to a user as if they had moved to a new page) or significantly re-arranging the content of a page are 
examples of changes of context. 

conformance 

satisfying all the requirements of a given standard, guideline or specification 

conforming alternate version 

version that 

1. conforms at the designated level, and 

2. provides all of the same information and functionality in the same human language, and 


3. is as up to date as the non-conforming content, and 


19 of 28 


http : //WWW. w3 . org/TR/ W C AG2 0/ 

Case l;13-cv-01215-TSC Documeat 122-6 Filed 12/22/15 Page 180 of 231 

4. for which at least one of the following is true: 

a. the conforming version can be reached from the non-conforming page via an accessibility-supported 
mechanism , or 

b. the non-conforming version can only be reached from the conforming version, or 

c. the non-conforming version can only be reached from a conforming page that also provides a 
mechanism to reach the conforming version 

Note 1: In this definition, "can only be reached" means that there is some mechanism, such as a conditional redirect, 
that prevents a user from "reaching" (loading) the non-conforming page unless the user had just come from the 
conforming version. 

Note 2: The alternate version does not need to be matched page for page with the original (e.g., the conforming 
alternate version may consist of multiple pages). 

Note 3: If multiple language versions are available, then conforming alternate versions are required for each 
language offered. 

Note 4: Alternate versions may be provided to accommodate different technology environments or user groups. Each 
version should be as conformant as possible. One version would need to be fully conformant in order to meet 
conformance requirement 1 . 

Note 5: The conforming alternative version does not need to reside within the scope of conformance, or even on the 
same Web site, as long as it is as freely available as the non-conforming version. 

Note 6: Alternate versions should not be confused with supplementary content, which support the original page and 
enhance comprehension. 

Note 1: Setting user preferences within the content to produce a conforming version is an acceptable mechanism for 
reaching another version as long as the method used to set the preferences is accessibility supported. 

See Understanding Conforming Alternate Versions 

content (Web content) 

information and sensory experience to be communicated to the user by means of a user agent, including code or 
markup that defines the content's structure, presentation, and interactions 

context-sensitive help 

help text that provides information related to the function currently being performed 
Note: Clear labels can act as context-sensitive help. 

contrast ratio 

(LI + 0.05) / (L2 + 0.05), where 

• LI is the relative luminance of the lighter of the colors, and 

• L2 is the relative luminance of the darker of the colors. 

Note 1: Contrast ratios can range from 1 to 21 (commonly written 1:1 to 21:1). 

Note 2: Because authors do not have control over user settings as to how text is rendered (for example font 
smoothing or anti-aliasing), the contrast ratio for text can be evaluated with anti-aliasing turned off. 

Note 3: For the purpose of Success Criteria 1.4.3 and 1.4.6, contrast is measured with respect to the specified 
background over which the text is rendered in normal usage. If no background color is specified, then white is 
assumed. 

Note 4: Background color is the specified color of content over which the text is to be rendered in normal usage. It is 
a failure if no background color is specified when the text color is specified, because the user's default background 
color is unknown and cannot be evaluated for sufficient contrast. For the same reason, it is a failure if no text color is 
specified when a background color is specified. 

Note 5: When there is a border around the letter, the border can add contrast and would be used in calculating the 
contrast between the letter and its background. A narrow border around the letter would be used as the letter. A wide 
border around the letter that fills in the inner details of the letters acts as a halo and would be considered 
background. 

Note 6: WCAG conformance should be evaluated for color pairs specified in the content that an author would expect 
to appear adjacent in typical presentation. Authors need not consider unusual presentations, such as color changes 
made by the user agent, except where caused by authors' code. 

correct reading sequence 

any sequence where words and paragraphs are presented in an order that does not change the meaning of the 
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content 

emergency 

a sudden, unexpected situation or occurrence that requires immediate action to preserve health, safety, or property 

essential 

if removed, would fundamentally change the information or functionality of the content, and information and 
functionality cannot be achieved in another way that would conform 

extended audio description 

audio description that is added to an audiovisual presentation by pausing the video so that there is time to add 
additional description 

Note: This technique is only used when the sense of the video would be lost without the additional audio description 
and the pauses between dialogue/narration are too short. 


flash 

a pair of opposing changes in relative luminance that can cause seizures in some people if it is large enough and in 
the right frequency range 

Note 1: See general flash and red flash thresholds for information about types of flash that are not allowed. 

Note 2: See also blinking . 

functionality 

processes and outcomes achievable through user action 

general flash and red flash thresholds 

a flash or rapidly changing image sequence is below the threshold (i.e., content passes) if any of the following are 
true: 

1. there are no more than three general flashes and / or no more than three red flashes within any one-second 
period; or 

2. the combined area of flashes occurring concurrently occupies no more than a total of .006 steradians within 
any 10 degree visual field on the screen (25% of any 10 degree visual field on the screen) at typical viewing 
distance 

where: 

• A general flash is defined as a pair of opposing changes in relative luminance of 10% or more of the 
maximum relative luminance where the relative luminance of the darker image is below 0.80; and where "a pair 
of opposing changes" is an increase followed by a decrease, or a decrease followed by an increase, and 

• A red flash is defined as any pair of opposing transitions involving a saturated red. 

Exception: Flashing that is a fine, balanced, pattern such as white noise or an alternating checkerboard pattern with 
"squares" smaller than 0.1 degree (of visual field at typical viewing distance) on a side does not violate the thresholds. 
Note 1: For general software or Web content, using a 341 x 256 pixel rectangle anywhere on the displayed screen 
area when the content is viewed at 1024 x 768 pixels will provide a good estimate of a 10 degree visual field for 
standard screen sizes and viewing distances (e.g., 15-17 inch screen at 22-26 inches). (Higher resolutions displays 
showing the same rendering of the content yield smaller and safer images so it is lower resolutions that are used to 
define the thresholds.) 

Note 2: A transition is the change in relative luminance (or relative luminance/color for red flashing) between 
adjacent peaks and valleys in a plot of relative luminance (or relative luminance/color for red flashing) measurement 
against time. A flash consists of two opposing transitions. 

Note 3: The current working definition in the field for "pair of opposing transitions involving a saturated red" is 
where, for either or both states involved in each transition, R/(R+ G + B) >= 0.8, and the change in the value of 
(R-G-B)x320 is > 20 (negative values of (R-G-B)x320 are set to zero) for both transitions. R, G, B values range from 
0-1 as specified in “relative luminance” definition. [HARDING-BINNIE1 

Note 4: Tools are available that will carry out analysis from video screen capture. However, no tool is necessary to 
evaluate for this condition if flashing is less than or equal to 3 flashes in any one second. Content automatically 
passes (see #1 and #2 above). 

human language 

language that is spoken, written or signed (through visual or tactile means) to communicate with humans 
Note: See also sign language. 


idiom 
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phrase whose meaning cannot be cleduced from the meaning offhe individual wards ana tne specific words cannot be 
changed without losing the meaning 

Note: idioms cannot be translated directly, word for word, without losing their (cultural or language-dependent) 
meaning. 

Example 1: In English, "spilling the beans" means "revealing a secret." However, "knocking over the beans" or 
"spilling the vegetables" does not mean the same thing. 

Example 2: In Japanese, the phrase "^OS-fSlf-S" literally translates into "he throws a spoon," but it means that there 
is nothing he can do and finally he gives up. 

Example 3: In Dutch, "Hij ging met de kippen op stok" literally translates into "He went to roost with the chickens," 
but it means that he went to bed early. 

image of text 

text that has been rendered in a non-text form (e.g., an image) in order to achieve a particular visual effect 
Note: This does not include text that is part of a picture that contains significant other visual content. 

Example: A person's name on a nametag in a photograph. 

informative 

for information purposes and not required for conformance 
Note: Content required for conformance is referred to as " normative ." 

input error 

information provided by the user that is not accepted 
Note: This includes: 

1. Information that is required by the Web page but omitted by the user 

2. Information that is provided by the user but that falls outside the required data format or values 


jargon 

words used in a particular way by people in a particular field 

Example: The word StickyKeys is jargon from the field of assistive technology/accessibility. 

keyboard interface 

interface used by software to obtain keystroke input 

Note 1: A keyboard interface allows users to provide keystroke input to programs even if the native technology does 
not contain a keyboard. 

Example: A touchscreen PDA has a keyboard interface built into its operating system as well as a connector for 
external keyboards. Applications on the PDA can use the interface to obtain keyboard input either from an external 
keyboard or from other applications that provide simulated keyboard output, such as handwriting interpreters or 
speech-to-text applications with "keyboard emulation" functionality. 

Note 2: Operation of the application (or parts of the application) through a keyboard-operated mouse emulator, such 
as MouseKeys, does not qualify as operation through a keyboard interface because operation of the program is 
through its pointing device interface, not through its keyboard interface. 


label 

text or other component with a text alternative that is presented to a user to identify a component within Web content 
Note 1: A label is presented to all users whereas the name may be hidden and only exposed by assistive technology. 
In many (but not all) cases the name and the label are the same. 

Note 2: The term label is not limited to the label element in HTML. 

large scale (text) 

with at least 18 point or 14 point bold or font size that would yield equivalent size for Chinese, Japanese and Korean 
(CJK) fonts 

Note 1: Fonts with extraordinarily thin strokes or unusual features and characteristics that reduce the familiarity of 
their letter forms are harder to read, especially at lower contrast levels. 

Note 2: Font size is the size when the content is delivered. It does not include resizing that may be done by a user. 
Note 3: The actual size of the character that a user sees is dependent both on the author-defined size and the user's 
display or user-agent settings. For many mainstream body text fonts, 14 and 18 point is roughly equivalent to 1.2 and 
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need to check this for the particular fonts in use. When fonts are defined in relative units, the actual point size is 
calculated by the user agent for display. The point size should be obtained from the user agent, or calculated based 
on font metrics as the user agent does, when evaluating this success criterion. Users who have low vision would be 
responsible for choosing appropriate settings. 


Note 4: When using text without specifying the font size, the smallest font size used on major browsers for 
unspecified text would be a reasonable size to assume for the font. If a level 1 heading is rendered in 14pt bold or 
higher on major browsers, then it would be reasonable to assume it is large text. Relative scaling can be calculated 
from the default sizes in a similar fashion. 


Note 5: The 18 and 14 point sizes for roman texts are taken from the minimum size for large print (14pt) and the 
larger standard font size (18pt). For other fonts such as CJK languages, the "equivalent" sizes would be the 
minimum large print size used for those languages and the next larger standard large print size. 


legal commitments 

transactions where the person incurs a legally binding obligation or benefit 

Example: A marriage license, a stock trade (financial and legal), a will, a loan, adoption, signing up for the army, a 
contract of any type, etc. 

link purpose 

nature of the result obtained by activating a hyperlink 

live 

information captured from a real-world event and transmitted to the receiver with no more than a broadcast delay 
Note 1: A broadcast delay is a short (usually automated) delay, for example used in order to give the broadcaster 
time to queue or censor the audio (or video) feed, but not sufficient to allow significant editing. 

Note 2: If information is completely computer generated, it is not live. 

lower secondary education level 

the two or three year period of education that begins after completion of six years of school and ends nine years after 
the beginning of primary education 

Note: This definition is based on the International Standard Classification of Education [UNESCO] . 

mechanism 

process or technique for achieving a result 

Note 1: The mechanism may be explicitly provided in the content, or may be relied upon to be provided by either the 
platform or by user agents, including assistive technologies. 

Note 2: The mechanism needs to meet all success criteria for the conformance level claimed. 


media alternative for text 

media that presents no more information than is already presented in text (directly or via text alternatives) 

Note: A media alternative for text is provided for those who benefit from alternate representations of text. Media 
alternatives for text may be audio-only, video-only (including sign-language video), or audio-video. 


name 

text by which software can identify a component within Web content to the user 

Note 1: The name may be hidden and only exposed by assistive technology, whereas a label is presented to all 
users. In many (but not all) cases, the label and the name are the same. 

Note 2: This is unrelated to the name attribute in HTML. 

navigated sequentially 

navigated in the order defined for advancing focus (from one element to the next) using a keyboard interface 

non-text content 

any content that is not a sequence of characters that can be programmatically determined or where the sequence is 
not expressing something in human language 

Note: This includes ASCII Art (which is a pattern of characters), emoticons, leetspeak (which uses character 
substitution), and images representing text 


normative 

required for conformance 
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Note l:<Jne may conform in a variety or weir-o^nea ways to tnis oocument. 

Note 2: Content identified as " informative " or "non-normative" is never required for conformance. 

on a full-screen window 

on the most common sized desktop/laptop display with the viewport maximized 
Note: Since people generally keep their computers for several years, it is best not to rely on the latest desktop/laptop 
display resolutions but to consider the common desktop/laptop display resolutions over the course of several years 
when making this evaluation. 


paused 

stopped by user request and not resumed until requested by user 

prerecorded 

information that is not live 

presentation 

rendering of the content in a form to be perceived by users 

primary education level 

six year time period that begins between the ages of five and seven, possibly without any previous education 
Note: This definition is based on the International Standard Classification of Education [UNESCO] . 

process 

series of user actions where each action is required in order to complete an activity 

Example 1: Successful use of a series of Web pages on a shopping site requires users to view alternative products, 
prices and offers, select products, submit an order, provide shipping information and provide payment information. 
Example 2: An account registration page requires successful completion of a Turing test before the registration form 
can be accessed. 

programmatically determined (programmatically determinable) 

determined by software from author-supplied data provided in a way that different user agents, including assistive 
technologies, can extract and present this information to users in different modalities 

Example 1: Determined in a markup language from elements and attributes that are accessed directly by commonly 
available assistive technology. 

Example 2: Determined from technology-specific data structures in a non-markup language and exposed to assistive 
technology via an accessibility API that is supported by commonly available assistive technology. 

programmatically determined link context 

additional information that can be programmatically determined from relationships with a link, combined with the link 
text, and presented to users in different modalities 

Example: In HTML, information that is programmatically determinable from a link in English includes text that is in the 
same paragraph, list, or table cell as the link or in a table header cell that is associated with the table cell that 
contains the link. 

Note: Since screen readers interpret punctuation, they can also provide the context from the current sentence, when 
the focus is on a link in that sentence. 

programmatically set 

set by software using methods that are supported by user agents, including assistive technologies 

pure decoration 

serving only an aesthetic purpose, providing no information, and having no functionality 

Note: Text is only purely decorative if the words can be rearranged or substituted without changing their purpose. 
Example: The cover page of a dictionary has random words in very light text in the background. 

real-time event 

event that a) occurs at the same time as the viewing and b) is not completely generated by the content 
Example 1: A Webcast of a live performance (occurs at the same time as the viewing and is not prerecorded). 
Example 2: An on-line auction with people bidding (occurs at the same time as the viewing). 

Example 3: Live humans interacting in a virtual world using avatars (is not completely generated by the content and 
occurs at the same time as the viewing). 
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relationships 

meaningful associations between distinct pieces of content 

relative luminance 

the relative brightness of any point in a colorspace, normalized to 0 for darkest black and 1 for lightest white 
Note 1: For the sRGB colorspace, the relative luminance of a color is defined as L = 0.2126 * R + 0.7152 * G + 
0.0722 * B where R, G and B are defined as: 

• if Rsrgb <= 0.03928 then R = Rsrgb/ 12.92 else R = ((Rsrgb+0.055)/1.055) 2.4 

• if Gsrgb <= 0.03928 then G = Gsrgb/ 12.92 else G = ((Gsrgb+0.055)/1.055) 2.4 

• if Bsrgb <= 0.03928 then B = Bsrgb/ 12.92 else B = ((Bsrgb+0.055)/1.055) 2.4 

and Rsrgb. Gsrgb. and Bsrgb are defined as: 

• Rsrgb = R8bit/255 

• Gsrgb = G8bit/255 

• Bsrgb = B8bit/255 

The character is the exponentiation operator. (Formula taken from [sRGBI and riEC-4WD1) . 

Note 2: Almost all systems used today to view Web content assume sRGB encoding. Unless it is known that another 

color space will be used to process and display the content, authors should evaluate using sRGB colorspace. If 

using other color spaces, see Understanding Success Criterion 1.4.3 . 

Note 3: If dithering occurs after delivery, then the source color value is used. For colors that are dithered at the 
source, the average values of the colors that are dithered should be used (average R, average G, and average B). 
Note 4: Tools are available that automatically do the calculations when testing contrast and flash. 

Note 5: A MathML version of the relative luminance definition is available. 

relied upon (technologies that are) 

the content would not conform if that technology is turned off or is not supported 

role 

text or number by which software can identify the function of a component within Web content 
Example: A number that indicates whether an image functions as a hyperlink, command button, or check box. 

same functionality 

same result when used 

Example: A submit "search" button on one Web page and a "find" button on another Web page may both have a field 
to enter a term and list topics in the Web site related to the term submitted. In this case, they would have the same 
functionality but would not be labeled consistently. 

same relative order 

same position relative to other items 

Note: Items are considered to be in the same relative order even if other items are inserted or removed from the 
original order. For example, expanding navigation menus may insert an additional level of detail or a secondary 
navigation section may be inserted into the reading order. 

satisfies a success criterion 

the success criterion does not evaluate to 'false' when applied to the page 

section 

A self-contained portion of written content that deals with one or more related topics or thoughts 
Note: A section may consist of one or more paragraphs and include graphics, tables, lists and sub-sections. 

set of Web pages 

collection of Web pages that share a common purpose and that are created by the same author, group or organization 
Note: Different language versions would be considered different sets of Web pages. 

sign language 

a language using combinations of movements of the hands and arms, facial expressions, or body positions to convey 
meaning 

sign language interpretation 
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translation of one language, generally a spoken language, into a signlanguage 

Note: True sign languages are Independent languages that are unrelated to the spoken language(s) of the same 
country or region. 

specific sensory experience 

a sensory experience that is not purely decorative and does not primarily convey important information or perform a 
function 

Example: Examples include a performance of a flute solo, works of visual art etc. 

structure 

1. The way the parts of a Web page are organized in relation to each other; and 

2. The way a collection of Web pages is organized 

supplemental content 

additional content that illustrates or clarifies the primary content 
Example 1: An audio version of a Web page . 

Example 2: An illustration of a complex process . 

Example 3: A paragraph summarizing the major outcomes and recommendations made in a research study. 

synchronized media 

audio or video synchronized with another format for presenting information and/or with time-based interactive 
components, unless the media is a media alternative for text that is clearly labeled as such 

technology (Web content) 

mechanism for encoding instructions to be rendered, played or executed by user agents 

Note 1: As used in these guidelines "Web Technology" and the word "technology" (when used alone) both refer to 
Web Content Technologies. 

Note 2: Web content technologies may include markup languages, data formats, or programming languages that 
authors may use alone or in combination to create end-user experiences that range from static Web pages to 
synchronized media presentations to dynamic Web applications. 

Example: Some common examples of Web content technologies include HTML , CSS , SVG , PNG , PDF , Flash, and 
JavaScript. 


text 

sequence of characters that can be programmatically determined , where the sequence is expressing something in 
human language 

text alternative 

Text that is programmatically associated with non-text content or referred to from text that is programmatically 
associated with non-text content. Programmatically associated text is text whose location can be programmatically 
determined from the non-text content. 

Example: An image of a chart is described in text in the paragraph after the chart. The short text alternative for the 
chart indicates that a description follows. 

Note: Refer to Understanding Text Alternatives for more information. 

used in an unusual or restricted way 

words used in such a way that requires users to know exactly which definition to apply in order to understand the 
content correctly 

Example: The term "gig" means something different if it occurs in a discussion of music concerts than it does in 
article about computer hard drive space, but the appropriate definition can be determined from context. By contrast, 
the word "text" is used in a very specific way in WCAG 2.0, so a definition is supplied in the glossary. 

user agent 

any software that retrieves and presents Web content for users 

Example: Web browsers, media players, plug-ins, and other programs — including assistive technologies — that 
help in retrieving, rendering, and interacting with Web content. 


user-controllable 

data that is intended to be accessed by users 
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Note: Tnis does not refer to such things as mternet fogs and searcn engine mortftoring data. 

Example: Name and address fields for a user's account. 

user interface component 

a part of the content that is perceived by users as a single control for a distinct function 

Note 1: Multiple user interface components may be implemented as a single programmatic element. Components 
here is not tied to programming techniques, but rather to what the user perceives as separate controls. 

Note 2: User interface components include form elements and links as well as components generated by scripts. 

Example: An applet has a "control" that can be used to move through content by line or page or random access. 

Since each of these would need to have a name and be settable independently, they would each be a "user interface 
component." 


video 

the technology of moving or sequenced pictures or images 
Note: Video can be made up of animated or photographic images, or both. 

video-only 

a time-based presentation that contains only video (no audio and no interaction) 

viewport 

object in which the user agent presents content 

Note 1: The user agent presents content through one or more viewports. Viewports include windows, frames, 
loudspeakers, and virtual magnifying glasses. A viewport may contain another viewport (e.g., nested frames). 
Interface components created by the user agent such as prompts, menus, and alerts are not viewports. 

Note 2: This definition is based on User Agent Accessibility Guidelines 1.0 Glossary . 

visually customized 

the font, size, color, and background can be set 

Web page 

a non-embedded resource obtained from a single URI using HTTP plus any other resources that are used in the 
rendering or intended to be rendered together with it by a user agent 

Note 1: Although any "other resources" would be rendered together with the primary resource, they would not 
necessarily be rendered simultaneously with each other. 

Note 2: For the purposes of conformance with these guidelines, a resource must be "non-embedded" within the 
scope of conformance to be considered a Web page. 

Example 1: A Web resource including all embedded images and media. 

Example 2: A Web mail program built using Asynchronous JavaScript and XML (AJAX). The program lives entirely at 
http://example.com/mail, but includes an inbox, a contacts area and a calendar. Links or buttons are provided that 
cause the inbox, contacts, or calendar to display, but do not change the URI of the page as a whole. 

Example 3: A customizable portal site, where users can choose content to display from a set of different content 
modules. 

Example 4: When you enter "http://shopping.example.com/" in your browser, you enter a movie-like interactive 
shopping environment where you visually move around in a store dragging products off of the shelves around you 
and into a visual shopping cart in front of you. Clicking on a product causes it to be demonstrated with a specification 
sheet floating alongside. This might be a single-page Web site or just one page within a Web site. 

Appendix B: Acknowledgments 
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W3C Document License 


Status: This document takes effect 1 February 2015. 


Public documents on the W3C site are provided by the copyright holders under the following license. 

License 

By using and/or copying this document, or the W3C document from which this statement is linked, you (the licensee) 
agree that you have read, understood, and will comply with the following terms and conditions: 

Permission to copy, and distribute the contents of this document, or the W3C document from which this statement is 
linked, in any medium for any purpose and without fee or royalty is hereby granted, provided that you include the 
following on ALL copies of the document, or portions thereof, that you use: 

A link or URL to the original W3C document. 

The pre-existing copyright notice of the original author, or if it doesn't exist, a notice (hypertext is preferred, but a 
textual representation is permitted) of the form: "Copyright © [$date-of-document] World Wide Web Consortium, 
(MIT, ERCIM, Keio, Beihang). http://www.w3.org/Consortium/Legal/2015/doc-license" 

If it exists, the STATUS of the W3C document. 

When space permits, inclusion of the full text of this NOTICE should be provided. We request that authorship attribution 
be provided in any software, documents, or other items or products that you create pursuant to the implementation of 
the contents of this document, or any portion thereof. 

No right to create modifications or derivatives of W3C documents is granted pursuant to this license, except as follows: 
To facilitate implementation of the technical specifications set forth in this document, anyone may prepare and distribute 
derivative works and portions of this document in software, in supporting materials accompanying software, and in 
documentation of software, PROVIDED that all such works include the notice below. HOWEVER, the publication of 
derivative works of this document for use as a technical specification is expressly prohibited. 

In addition, "Code Components" — Web IDL in sections clearly marked as Web IDL; and W3C-defined markup (HTML, 
CSS, etc.) and computer programming language code clearly marked as code examples — are licensed under the W3C 
Software License. 

The notice is: 

"Copyright © 2015 W3C® (MIT, ERCIM, Keio, Beihang). This software or document includes material copied from or 
derived from [title and URI of the W3C document]." 

Disclaimers 

THIS DOCUMENT IS PROVIDED "AS IS," AND COPYRIGHT HOLDERS MAKE NO REPRESENTATIONS OR 
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, NON-INFRINGEMENT, OR TITLE; THAT THE 
CONTENTS OF THE DOCUMENT ARE SUITABLE FOR ANY PURPOSE; NOR THAT THE IMPLEMENTATION OF 
SUCH CONTENTS WILL NOT INFRINGE ANY THIRD PARTY PATENTS, COPYRIGHTS, TRADEMARKS OR OTHER 
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RIGHTS. 

COPYRIGHT HOLDERS WILL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL OR CONSEQUENTIAL 
DAMAGES ARISING OUT OF ANY USE OF THE DOCUMENT OR THE PERFORMANCE OR IMPLEMENTATION OF 
THE CONTENTS THEREOF. 

The name and trademarks of copyright holders may NOT be used in advertising or publicity pertaining to this document 
or its contents without specific, written prior permission. Title to copyright in this document will at all times remain with 
copyright holders. 

Notes 

This version: https://www.w3.org/Consortium/Legal/2015/doc-license 

Latest version: https://www.w3.org/Consortium/Legal/copyright-documents 

Previous version: http://www.w3.org/Consortium/Legal/2002/copyright-documents-20021231 

Changes since the previous Document License 

This version grants limited permission to create and distribute derivative works except for use as technical 
specifications. 

This version licenses Code Components under the W3C Software License. 


Copyright© 2015 W3C ® (MIT, ERCIM, Keio, Beihang) Usage policies apply. 
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ASTM Editions Incorporated by Reference 


No. 

Edition 

Title 

Superseded by: 

ASTM A106 / A106 M 

2004b 

Standard Specification for Seamless Carbon 
Steel Pipe for High-Temperature Service 

A106/A106M-15 

ASTM A184 

1979 

Standard Specification for Fabricated 
Deformed Steel Bar Mats for Concrete 
Reinforcement 

A184/A184M - 06(2011) 

ASTM A185 

1979 

Standard Specification for Welded Steel 

Wire Fabric for Concrete Reinforcement 

ASTM A185/A185M-07 

ASTM A203 / A203M 

1997 

Standard Specification for Pressure Vessel 
Plates, Alloy Steel, Nickel 

A203/A203M - 12 

ASTM A242 

1979 

Standard Specification for High-Strength 
Low-Alloy Structural Steel 

A242/A242M - 13 

ASTM A285 

1978 

Standard Specification for Pressure Vessel 
Plates, Carbon Steel, Low- and 

Intermediate- Tensile Strength 

A285/A285M - 12 

ASTM A307 

1978e 

Standard Specification for Carbon Steel 
Externally Threaded Standard Fasteners 

A307 - 14 

ASTM A325 

1979 

Standard Specification for High-Strength 
Bolts for Structural Steel Joints 

A325 - 14 

ASTM A333 / A333M 

1994 

Standard Specification for Seamless and 
Welded Steel Pipe for Low-Temperature 
Service 

A333/A333M - 13 
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ASTM Editions Incorporated by Reference 


No. 

Edition 

Title 

Superseded by: 

ASTM A36 

1977ae 

Standard Specification for Structural Steel 

A36/A36M - 14 

ASTM A36 / A36M 

1997ael 

Standard Specification for Carbon 

Structural Steel 

A36/A36M - 14 

ASTM A369 / A369M 

1992 

Standard Specification for Carbon and 
Ferritic Alloy Steel Forged and Bored Pipe 
for High- Temperature Service 

A369/A369M - 11 

ASTM A370 

1977e 2 

Standard Methods and Definitions for 
Mechanical Testing of Steel Products 

A370 - 15 

ASTM A441 

1979 

Standard Specification for High-Strength 
Low-Alloy Structural Manganese 

Vanadium Steel 

ASTM D441 - 07(2012) 

ASTM A449 

1978a 

Standard Specification for Quenched and 
Tempered Steel Bolts and Studs 

A449 - 14 

ASTM A475 

1978 (1984) e 1 

Standard Specification for Zinc-Coated 

Steel Wire Strand 

A475 - 03(2014) 

ASTM A490 

1979 

Standard Specification for Quenched and 
Tempered Alloy Steel Bolts for Structural 
Steel Joints 

A490 - 14a 

ASTM A496 

1978 

Standard Specification for Deformed Steel 
Wire for Concrete Reinforcement 

ASTM A496/A496M-07 
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ASTM Editions Incorporated by Reference 


No. 

Edition 

Title 

Superseded by: 

ASTM A497 

1979 

Standard Specification for Welded 

Deformed Steel Wire Fabric for Concrete 
Reinforcement 

ASTM A497/A497M-07 

ASTM A500 

1978 

Standard Specification for Cold-Formed 
Welded and Seamless Carbon Steel 

Structural Tubing in Rounds and Shapes 

A500/A500M - 13 

ASTM A501 

1976 

Standard Specification for Hot-Formed 
Welded and Seamless Carbon Steel 

Structural Tubing 

A501/A501M - 14 

ASTM A502 

1976 

Standard Specification for Steel Structural 
Rivets 

A502 - 03(2015) 

ASTM A514 

1977 

Standard Specification for High-Yield 
Strength, Quenched and Tempered Alloy 
Steel Plate, Suitable for Welding 

A514/A514M - 14 

ASTM A516 / A516M 

1990 (1996) el 

Standard Specification for Pressure Vessel 
Plates, Carbon Steel, for Moderate and 
Lower- Temperature Service 

A516/A516M - 10(2015) 

ASTM A520 

1972 (1985) 

Standard Specification for Supplementary 
Requirements for Seamless and Electric- 
Resistance-Welded Carbon Steel Tubular 
Products for High-Temperature Service 
Conforming to ISO Recommendations For 
Boiler Construction 

Withdrawn Standard: ASTM 
A520-97 Developed by 
Subcommittee: A01.09 
WITHDRAWN, NO 
REPLACEMENT 
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ASTM Editions Incorporated by Reference 


No. 

Edition 

Title 

Superseded by: 

ASTM A522 / A522M 

1995b 

Standard Specification forForged or Rolled 

8 and 9 % Nickel Alloy Steel Flanges, 
Fittings, Valves, and Parts for Low- 
Temperature Service 

A522/A522M - 14 

ASTM A529 

1975 

Standard Specification for Structural Steel 
with 42,000PSI (290 Mpa) Minimum Yield 
Point (1/2 in. (12.7 mm) Maximum 

Thickness 

A529/A529M - 14 

ASTM A539 

1990a 

Standard Specification for Electric- 
Resistance-Welded Coiled Steel Tubing for 
Gas and Fuel Oil Lines 

Withdrawn Standard: ASTM 
A539-99 Developed by 
Subcommittee: A01.09 
D28WITHDRAWN, NO 
REPLACEMENT 

ASTM A570 

1979 

Standard Specification for Hot-Rolled 

Carbon Steel Sheet and Strip, Structural 
Quality 

Withdrawn Standard: ASTM 
A570/A570M-98 | Developed 
by Subcommittee: A01.19 
WITHDRAWN, REPLACED 

BY AlOll/AlOllM 

ASTM A572 

1979 

Standard Specification for High-Strength 
Low-Alloy Columbium-Vanadium Steels of 
Structural Quality 

A572/A572M - 15 

ASTM A588 

1979a 

Standard Specification for High-Strength 
Low-Alloy Structural Steel with 50, 000 psi 
Minimum Yield Point to 4 in. Thick 

A588/A588M - 15 
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ASTM Editions Incorporated by Reference 


No. 

Edition 

Title 

Superseded by: 

ASTM A611 

1972 (1979) 

Standard Specification for Steel, Cold- 
Rolled Sheet, Carbon, Structural 

Withdrawn Standard: ASTM 
A611-97 Developed by 
Subcommittee: A01.19 
WITHDRAWN, REPLACED 

BY A1008/A1008M 

ASTM A615 

1979 

Standard Specification for Deformed and 
Plain Billet- Steel Bars for Concrete 
Reinforcement 

A615/A615M - ISael 

ASTM A616 

1979 

Standard Specification for Rail-Steel 
Deformed and Plain Bars for Concrete 
Reinforcement 

Withdrawn Standard: ASTM 
A616/A616M-96a Developed 
by Subcommittee: A01.05 
WITHDRAWN, REPLACED 

BY A996/A996M 

ASTM A617 

1979 

Standard Specification for Axle- Steel 
Deformed and Plain Bars for Concrete 
Reinforcement 

Withdrawn Standard: ASTM 
A617/A617M-96a Developed 
by Subcommittee: A01.05 
WITHDRAWN, REPLACED 

BY A996/A996M 

ASTM A618 

1974 

Standard Specification for Hot-Formed 
Welded and Seamless High-Strength Low- 
Alloy Structural Tubing 

A618/A618M - 04(2015) 

ASTM A633 

1979a 

Standard Specification for Normalized 
High-Strength Low Alloy Structural Steel 

A633/A633M - 13 
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ASTM Editions Incorporated by Reference 


No. 

Edition 

Title 

Superseded by: 

ASTM A82 

1979 

Standard Specification for Cold-Drawn 

Steel Wire for Concrete Reinforcement 

Withdrawn Standard: ASTM 
A82/A82M-07 Developed by 
Subcommittee: 
A01.05WITHDRAWN, 
REPLACED BY 

A1064/A1064M 

ASTM Bill 

1995 

Standard Specification for Copper and 

Copper -Alloy Seamless Condenser Tubes 
and Ferrule Stock 

Blll/BlllM- 11 

ASTM B122 / B 122M 

1995 

Standard Specification for Copper-Nickel- 
Tin Alloy, Copper-Nickel-Zinc Alloy 
(Nickel Silver), and Copper-Nickel Alloy 
Plate, Sheet, Strip and Rolled Bar 

B122/B122M - 11 

ASTM B124 

1996 

Standard Specification for Copper and 

Copper -Alloy Forging Rod, Bar, and 

Shapes 

B124/B124M - 15 

ASTM B152 

1997a 

Standard Specification for Copper Sheet, 
Strip, Plate, and Rolled Bar 

B152/B152M - 13 

ASTM B16 

1992 

Standard Specification for Free-Cutting 

Brass Rod, Bar and Shapes for Use in 

Screw Machines 

ASTM B16 / B16M - 10(2015) 

ASTM B193 

1987 

Standard Test Method for Resistivity of 
Electrical Conductor Materials 

B193 - 02(2014) 
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ASTM Editions Incorporated by Reference 


No. 

Edition 

Title 

Superseded by: 

ASTM B209 

1996 

Standard Specification for Aluminum and 
Aluminum Alloy Sheet and Plate 

B209 - 14 

ASTM B21 

1996 

Standard Specification for Naval Brass Rod, 
Bar, and Shapes 

ASTM B21 / B21M - 14 

ASTM B21 

1983b 

Standard Specification for Naval Brass Rod, 
Bar, and Shapes 

ASTM B21 / B21M - 14 

ASTM B224 

1980e 1 

Standard Classification of Coppers 

B224 - 15 

ASTM B280 

1997 

Standard Specification for Seamless Copper 
Tube for Air Conditioning and 

Refrigeration Field Service 

B280 - 13 

ASTM B283 

1996 

Standard Specification for Copper and 

Copper -Alloy Die Forgings (Hot-Pressed) 

B283/B283M - 14a 

ASTM B315 

1993 

Standard Specification for Seamless Copper 
Alloy Pipe and Tube 

B315 - 12 

ASTM B42 

1996 

Standard Specification for Seamless Copper 
Pipe, Standard Sizes 

B42 - 15a 

ASTM B557 

1984 

Standard Methods of Tension Testing 
Wrought and Cast Aluminum and 
Magnesium-Alloy Products 

B557 - 15 

ASTM B580 

1979 

Standard Specification for Anodized Oxide 
Coatings on Aluminum 

B580 - 79(2014) 
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ASTM Editions Incorporated by Reference 


No. 

Edition 

Title 

Superseded by: 

ASTM B68 

1995 

Standard Specification for Seamless Copper 
Tube, Bright Annealed 

B68/B68M - 11 

ASTM B694 

1986 

Standard Specification for Copper, Copper 
Alloy, and Copper-Clad Stainless Steel 

Sheet and Strip for Electrical Cable 

Shielding 

B694 - 13 

ASTM B75 

1997 

Standard Specification for Seamless Copper 
Tube 

B75/B75M - 11 

ASTM B85 

1984 

Standard Specification for Aluminum-Alloy 
Die Castings 

B85/B85M - 14 

ASTM B858 

1995 

Standard Test Method for Determination of 
Susceptibility to Stress Corrosion Cracking 
in Copper Alloys Using an Ammonia Vapor 
Test 

B858 - 06(2012) 

ASTM B88 

1996 

Standard Specification for Seamless Copper 
Water Tube 

B88 - 14 

ASTM B96 

1993 

Standard Specification for Copper-Silicon 
Alloy Plate, Sheet, Strip, and Rolled Bar for 
General Purposes and Pressure Vessels 

B96/B96M - 11 

ASTM C150 

1999a 

Standard Specification for Portland Cement 

C150/C150M - 15 
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ASTM Editions Incorporated by Reference 


No. 

Edition 

Title 

Superseded by: 

ASTM C177 

1997 

Standard Test Method for Steady-State Heat 
Flux Measurements and Thermal 
Transmission Properties by Means of the 
Guarded Hot-Plate Apparatus 

G177 - 13 

ASTM C236 

1989 (1993) e 1 

Standard Test Method for Steady-State 
Thermal Performance of Building 

Assemblies by Means of a Guarded Hot 

Box 

Withdrawn Standard: ASTM 
G236-89(1993)el | Developed 
by Subcommittee: G16.30 
WITHDRAWN, REPLAGED 

BY G1363 

ASTM C330 

1999 

Standard Specification for Lightweight 
Aggregates for Structural Goncrete 

G330/G330M - 14 

ASTM C5 

1979 (1997) 

Standard Specification for Quicklime for 
Structural Purposes 

G5-10 

ASTM C509 

1984 

Standard Specification for Gellular 
Elastomeric Preformed Gasket and Sealing 
Material 

G509 - 06(2011) 

ASTM C516 

1980 (1996) e 1 

Standard Specification for Vermiculite 

Loose Fill Thermal Insulation 

G516 - 08(2013)el 

ASTM C518 

1991 

Standard Test Method for Steady-State Heat 
Flux Measurements and Thermal 
Transmission Properties by Means of the 

Heat Flow Meter Apparatus 

G518 - 15 
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Edition 

Title 

Superseded by: 

ASTM C549 

1981 (1995) e 1 

Standard Specification for Perlite Loose Fill 
Insulation 

C549 - 06(2012) 

ASTM C564 

1970 (1982) 

Standard Specification for Rubber Gaskets 
for Cast Iron Soil Pipe and Fittings 

C564 - 14 

ASTM C720 

1989 (1994) e 1 

Standard Specification for Spray Applied 
Fibrous Insulation for Elevated Temperature 

Withdrawn Standard: ASTM 
C720-89(1994)el | Developed 
by Subcommittee: C16.23 
WITHDRAWN, NO 
REPLACEMENT 

ASTM D1072 

1990 (1994) e 1 

Standard Test Method for Total Sulfur in 

Fuel Gases 

D1072 - 06(2012) 

ASTM D1193 

1977 (1983) 

Standard Specification for Reagent Water 

D1193 - 06(2011) 

ASTM D1217 

1993 (1998) 

Standard Test Method for Density and 
Relative Density (Specific Gravity) of 

Liquids by Bingham Pycnometer 

D1217- 12 

ASTM D1246 

1995 (1999) 

Standard Test Method for Bromide Ion in 
Water 

D1246 - 10 

ASTM D1253 

1986 (1996) 

Standard Test Method for Residual Chlorine 
in Water 

D1253 - 14 

ASTM D1266 

1998 

Standard Test Method for Sulfur in 

Petroleum Products (Lamp Method) 

D1266 - 13 
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Edition 

Title 

Superseded by: 

ASTM D129 

1995 

Standard Test Method for Sulfur in 

Petroleum Products (General Bomb 

Method) 

D129 - 13 

ASTM D1298 

1999 

Standard Test Method for Density, Relative 
Density (Specific Gravity), or API Gravity 
of Grude Petroleum and Liquid Petroleum 
Products by Hydrometer Method 

D1298 - 12b 

ASTM D1335 

1967 (1972) 

Standard Method of Test for Tuft Bind of 

Pile Floor Goverings 

D1335 - 12 

ASTM D1412 

1993 (1997) 

Standard Test Method for Equilibrium 
Moisture of Goal at 96 to 97 Percent 

Relative Humidity and 30 Degrees Gelsius 

D1412/D1412M - 15 

ASTM D1415 

1988 (1994) 

Standard Practice for Rubber Property- 
International Hardness 

D1415 - 06(2012) 

ASTM D1480 

1993 (1997) 

Standard Test Method for Density and 
Relative Density (Specific Gravity) of 
Viscous Materials by Bingham Pycnometer 

D1480 - 12 

ASTM D1481 

1993 (1997) 

Standard Test Method for Density and 
Relative Density (Specific Gravity) of 
Viscous Materials by Lipkin Bicapillary 
Pycnometer 

D1481 - 12 

ASTM D1518 

1985 (1998) el 

Standard Test Method for Thermal 
Transmittance of Textile Materials 

D1518 - 14 
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No. 

Edition 

Title 

Superseded by: 

ASTM D1535 

1989 

Standard Test Method for Specifying Color 
by the Munsell System 

D1535 - 14 

ASTM D1552 

1995 

Standard Test Method for Sulfur in 

Petroleum Products (High-Temperature 
Method) 

D1552 - 15 

ASTM D1687 

1992 (1996) 

Standard Test Methods for Chromium in 
Water 

D1687 - 12 

ASTM D1688 

1995 

Standard Test Methods for Copper in Water 

D1688 - 12 

ASTM D1785 

1986 

Standard Specification for Poly (Vinyl 
Chloride)(PVC) Plastic Pipe, Schedules 40, 
80, and 120 

D1785 - 15 

ASTM D1835 

1997 

Standard Specification for Liquefied 
Petroleum (LP) Gases 

D1835 - 13 

ASTM D1890 

1996 

Standard Test Method for Beta Particle 
Radioactivity of Water 

D1890 - 15 

ASTM D1943 

1996 

Standard Test Method for Alpha Particle 
Radioactivity of Water 

D1943 - 05(2012) 

ASTM D1945 

1996 

Standard Test Method for Analysis of 

Natural Gas By Gas Ghromatography 

D1945 - 14 

ASTM D1946 

1990 (1994) el 

Standard Practice for Analysis of Reformed 
Gas by Gas Ghromatography 

D1946 - 90(2011) 
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Edition 

Title 

Superseded by: 

ASTM D2013 

1986 (1994) 

Standard Method of Preparing Coal 

Samples for Analysis 

D2013/D2013M - 12 

ASTM D2015 

1996 

Standard Test Method for Gross Calorific 
Value of Coal and Coke by the Adiabatic 
Bomb Calorimeter 

Withdrawn Standard: ASTM 
D2015-00 Developed by 
Subcommittee: DOS. 21 
WITHDRAWN, NO 
REPLACEMENT 

ASTM D2036 

1998 

Standard Test Method for Cyanides in 

Water 

D2036 - 09(2015) 

ASTM D2163 

1991 (1996) 

Standard Test Method for Analysis of 
Liquefied Petroleum (LP) Gases and 

Propane Concentrates by Gas 
Chromatography 

D2163 - Mel 

ASTM D2216 

1998 

Standard Test Method for Laboratory 
Determination of Water (Moisture) Content 
of Soil and Rock by Mass 

D2216 - 10 

ASTM D2234 

1998 

Standard Practice for Collection of a Gross 
Sample of Coal 

D2234/D2234M - 10 

ASTM D2247 

1968 (1973) 

Standard Method for Testing Coated Metal 
Specimans at 100 Percent Relative 

Humidity 

D2247 - 11 

ASTM D2460 

1997 

Standard Test Method for Alpha-Particle- 
Emitting Isotopes of Radium in Water 

D2460 - 07(2013) 
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No. 

Edition 

Title 

Superseded by: 

ASTM D2502 

1992 (1996) 

Standard Test Method for Estimation of 
Molecular Weight (Relative Molecular 

Mass) of Petroleum Oils from Viscosity 
Measurements 

D2502 - 14 

ASTM D2503 

1992 (1997) 

Standard Test Method for Relative 

Molecular Mass (Molecular Weight) of 
Hydrocarbons by Thermoelectric 
Measurement of Vapor Pressure 

D2503 - 92(2012) 

ASTM D2505 

1988 (1998) 

Standard Test Method for Ethylene, Other 
Hydrocarbons, and Carbon Dioxide in 
High-Purity Ethylene by Gas 
Chromatography 

D2505 - 88(2015) 

ASTM D257 

1991 

Standard Test Method for DC Resistance of 
Conductance of Insulating Materials 

D257 - 14 

ASTM D2597 

1994 (1999) 

Standard Test Method for Analysis of 
Demethanized Hydrocarbon Liquid 

Mixtures Containing Nitrogen and Carbon 
Dioxide by Gas Chromatography 

D2597 - 10 

ASTM D2622 

1998 

Standard Test Method for Sulfur in 

Petroleum Products by Wavelength 
Dispersive X-ray Eluorescence 

Spectrometry 

D2622 - 10 

ASTM D2724 

1987 (1995) 

Standard Test Methods for Bonded, Eused, 
and Laminated Apparel Eabrics 

D2724 - 07(2015) 
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No. 

Edition 

Title 

Superseded by: 

ASTM D2777 

1998 

Standard Practice for Determination of 
Precision and Bias of Applicable Test 
Methods of Committee D-19 on Water 

D2777 - 13 

ASTM D287 

1992 (1995) 

Standard Test Method for API Gravity of 
Crude Petroleum and Petroleum Products 
(Hydrometer Method) 

D287 - 12b 

ASTM D2879 

1997 

Standard Test Method for Vapor Pressure- 
Temperature Relationship and Initial 
Decomposition Temperature of Liquids by 
Isoteniscope 

D2879 - 10 

ASTM D2908 

1974 

Standard Recommended Practice for 
Measuring Volatile Organic Matter in 

Water by Aqueous-Injection Gas 
Chromatography 

D2908 - 91(2011) 

ASTM D2986 

1995a (1999) 

Standard Practice for Evaluation of Air, 

Assay Media by the Monodisperse DOP 
(Dioctyl Phthalate) Smoke Test 

Withdrawn Standard: ASTM 
D2986-95a(1999) Developed 
by Subcommittee: D22.01 
WITHDRAWN, NO 
REPLACEMENT 

ASTM D3120 

1996 

Standard Test Method for Trace Quantities 
of Sulfur in Light Liquid Petroleum 
Hydrocarbons by Oxidative 

Microcoulometry 

D3120 - 08(2014) 
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No. 

Edition 

Title 

Superseded by: 

ASTM D3173 

1987 (1996) 

Standard Test Method for Moisture in the 
Analysis Sample of Coal and Coke 

D3173 - 11 

ASTM D3176 

1989 (1997) 

Standard Practice for Ultimate Analysis of 
Coal and Coke 

D3176 - 15 

ASTM D3177 

1989 (1997) 

Standard Test Methods for Total Sulfur in 
the Analysis Sample of Coal and Coke 

Withdrawn Standard: ASTM 
D3177-02(2007) | Developed 
by Subcommittee: 
D05.21WITHDRAWN, 
REPLACED BY D4239 

ASTM D3178 

1989 (1997) 

Standard Test Methods for Carbon and 
Hydrogen in the Analysis Sample of Coal 
and Coke 

Withdrawn Standard: ASTM 
D3178-89(2002) | Developed 
by Subcommittee: DOS. 21 
WITHDRAWN, REPLACED 

BY D5373 

ASTM D323 

1958 (1968) 

Standard Test Method for Vapor Pressure of 
Petroleum Products (Reid Method) 

D323 - 15a 

ASTM D3236 

1988 (1999) 

Standard Test Method for Apparent 

Viscosity of Hot Melt Adhesives and 

Coating Materials 

D3236 - 15 

ASTM D3246 

1996 

Standard Test Method for Sulfur in 

Petroleum Gas by Oxidative 

Microcoulometry 

D3246 - 15 
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No. 

Edition 

Title 

Superseded by: 

ASTM D3286 

1996 

Standard Test Method for Gross Calorific 
Value of Coal and Coke by the Isoperibol 
Bomb Calorimeter 

Withdrawn Standard: ASTM 
D3286-96 Developed by 
Subcommittee: 
D05.21WITHDRAWN, 
REPLACED BY D5865 

ASTM D3371 

1995 

Standard Test Method for Nitriles in 

Aqueous Solution by Gas-Liquid 
Chromatography 

Withdrawn Standard: ASTM 
D3371-95 Developed by 
Subcommittee: D19.06 
WITHDRAWN, NO 
REPLACEMENT 

ASTM D3454 

1997 

Standard Test Method for Radium-226 in 
Water 

D3454 - 11 

ASTM D3588 

1998 

Standard Practice for Calculating Heat 

Value, Compressibility Factor, and Relative 
Density of Gaseous Fuels 

D3588 - 98(2011) 

ASTM D3697 

1992 (1996) 

Standard Test Method for Antimony in 

Water 

D3697 - 12 

ASTM D388 

1998a 

Standard Classification of Coals by Rank 

D388 - 15 

ASTM D396 

1998 

Standard Specification for Fuel Oils 

D396 - 15c 

ASTM D4057 

1995e 1 

Standard Practice for Manual Sampling of 
Petroleum and Petroleum Products 

D4057 - 12 
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No. 

Edition 

Title 

Superseded by: 

ASTM D4084 

1994 

Standard Test Method for Analysis of 
Hydrogen Sulfide in Gaseous Fuels (Lead 
Acetate Reaction Rate Method) 

D4084 - 07(2012) 

ASTM D413 

1982 (1993) e 1 

Standard Test Method for Rubber Property- 
-Adhesion to Flexible Substrate 

D413 - 98(2013) 

ASTM D4177 

1995 

Standard Practice for Automatic Sampling 
of Petroleum and Petroleum Products 

D4177 - 15a 

ASTM D4239 

1997e 1 

Standard Test Methods for Sulfur in the 
Analysis Sample of Coal and Coke Using 
High Temperature Tube Furnace 

Combustion Methods 

D4239 - 14e2 

ASTM D4268 

1993 

Standard Test Method for Testing Fiber 
Ropes 

Withdrawn Standard: ASTM 
D4268-93 Developed by 
Subcommittee: D13.16 
WITHDRAWN, NO 
REPLACEMENT 

ASTM D4294 

1998 

Standard Test Method for Sulfur in 

Petroleum and Petroleum Products by 
Energy-Dispersive X-Ray Fluorescence 
Spectrometry 

D4294 - 10 

ASTM D4329 

1999 

Standard Practice for Fluorescent UV 
Exposure of Plastics 

D4329 - 13 


Page 18 of 30 




Case l:13-cv-01215-TSC Document 122-6 Filed 12/22/15 Page 212 of 231 


ASTM Editions Incorporated by Reference 


No. 

Edition 

Title 

Superseded by: 

ASTM E283 

1991 (1999) 

Standard Test Method for Determining Rate 
of Air Leakage Through Exterior Windows, 
Curtain Walls, and Doors Under Specified 
Pressure Differences Across the Specimen 

E283 - 04(2012) 

ASTM E185 

1982 

Standard Practice for Conducting 

Surveillance Tests for Light-Water Cooled 
Nuclear Power Reactor Vessels 

E185- 15el 

ASTM D4891 

1989 (1994) E 1 

Standard Test Method for Heating Value of 
Gases in Natural Gas Range by 
Stoichiometric Gombustion 

D4891 - 13 

ASTM D5489 

1996a 

Standard Guide for Gare Symbols for Gare 
Instructions Textile Products 

D5489 - 14 

ASTM E408 

1971 

Standard Methods of Test for Total Normal 
Emittance of Surfaces Using Inspection- 
Meter Techniques 

E408 - 13 

ASTM D611 

1982 (1998) 

Standard Test Methods for Aniline Point 
and Mixed Aniline Point of Petroleum 
Products and Hydrocarbon Solvents 

D611 - 12 

ASTM D5373 

1993 (1997) 

Standard Methods for Instrumental 
Determination of Garbon, Hydrogen, and 
Nitrogen in Laboratory Samples of Goal and 
Goke 

D5373 - 14el 


Page 19 of 30 




Case l:13-cv-01215-TSC Document 122-6 Filed 12/22/15 Page 213 of 231 


ASTM Editions Incorporated by Reference 


No. 

Edition 

Title 

Superseded by: 

ASTM E606 

1980 

Standard Recommended Practice for 
Constant-Amplitude Low-Cycle Eatigue 
Testing 

E606 / E606M - 12 

ASTM E695 

1979 (1997) e 1 

Standard Method of Measuring Relative 
Resistance of Wall, Eloor, and Roof 
Construction to Impact Loading 

E695 - 03(2015)el 

ASTM D814 

1995 

Standard Test Method for Rubber Property- 
- Vapor Transmission of Volatile Liquids 

D814 - 95(2014) 

ASTM E478 

1992 (1999) 

Standard Specification for In-Service Care 
of Insulating Line Hose and Covers 

E478 - 14a 

ASTM D6216 

1998 

Standard Practice for Opacity Monitor 
Manufacturers to Certify Conformance with 
Design and Performance Specifications 

D6216 - 12 

ASTM D6228 

1998 

Standard Test Method for Determination of 
Sulfur Compounds in Natural Gas and 
Gaseous Euels by Gas Ghromatography and 
Elame Photometric Detection 

D6228 - 10 

ASTM E72 

1980 

Standard Methods of Gonducting Strength 
Tests of Panels for Building Gonstruction 

E72 - 15 

ASTM D6503 

1999 

Standard Test Method for Enterococci in 
Water Using Enterolert 

D6503 - 14 

ASTM E1122 

1987 (1998) 

Standard Specification for Quick 

Disconnect Gouplings 

E1122 - 04(2015)el 
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No. 

Edition 

Title 

Superseded by: 

ASTM F1155 

1998 

Standard Practice for Selection and 
Application of Piping System Materials 

P1155 - 10(2015) 

ASTM F1273 

1991 (1996) e 1 

Standard Specification for Tank Vent Flame 
Arresters 

P1273 - 91(2013) 

ASTM D975 

1998b 

Standard Specification for Diesel Fuel Oils 

D975 - 15c 

ASTM F631 

1993 

Standard Guide for Collecting Skimmer 
Performance Data in Controlled 
Environments 

P631 - 15 

ASTM F715 

1995 

Standard Test Methods for Coated Eabrics 
Used for Oil Spill Control and Storage 

P715 - 07(2012) 

ASTM F722 

1982 (1988) 

Standard Specification for Welded Joints 
for Shipboard Piping Systems 

P722 - 82(2014) 

ASTM D4986 

1998 

Standard Test Method for Horizontal 

Burning Characteristics of Cellular 

Polymeric Materials 

D4986 - 10 

ASTM D5673 

1996 

Standard Test Method for Elements in 

Water by Inductively Coupled Plasma- 
Mass Spectrometry 

D5673 - 15 

ASTM E154 

1968 (1979) e 1 

Standard Methods of Testing Materials for 
Use as Vapor Barriers Under Concrete 

Slabs and as Ground Cover in Crawl Spaces 

E154/E154M - 08a(2013)el 
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No. 

Edition 

Title 

Superseded by: 

ASTM D5865 

1998a 

Standard Test Method for Gross Calorific 
Value of Coal and Coke 

D5865 - 13 

ASTM D665 

1998e 1 

Standard Test Method for Rust- Preventing 
Characteristics of Inhibited Mineral Oil in 
the Presence of Water 

D665 - 14el 

ASTM D86 

2007 

Standard Test Method for Distillation of 
Petroleum Products at Atmospheric 

Pressure 

D86 - 15 

ASTM D5257 

1997 

Standard Test Method for Dissolved 
Hexavalent Chromium in Water by Ion 
Chromatography 

D5257- 11 

ASTM E1337 

1990 (1996) 

Standard Test Method for Determining 
Longitudinal Peak Braking Coefficient of 
Paved Surfaces Using a Standard Reference 
Test Tire 

E1337 - 90(2012) 

ASTM E23 

1982 

Standard Test Methods for Notched Bar 
Impact Testing of Metallic Materials 

E23 - 12c 

ASTM D512 

1989 (1999) 

Standard Test Methods for Chloride Ion In 
Water 

D512 - 12 

ASTM D975 

2007 

Standard Specification for Diesel Enel Oils 

D975 - 15c 

ASTM E29 

1993a 

Standard Practice for Using Significant 

Digits in Test Data to Determine 
Conformance with Specifications 

E29 - 13 
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ASTM Editions Incorporated by Reference 


No. 

Edition 

Title 

Superseded by: 

ASTM E29 

1990 

Standard Practice for Using Significant 

Digits in Test Data to Determine 
Conformance with Specifications 

E29 - 13 

ASTM D976 

1991 (1995) e 1 

Standard Test Methods for Calculated 

Cetane Index of Distillate Euels 

D976 - 06(2011) 

ASTM E424 

1971 

Standard Methods of Test for Solar Energy 
Transmittance and Reflectance (Terrestrial) 
of Sheet Materials 

E424 - 71(2015) 

ASTM Ell 

1995 

Standard Specification for Wire Cloth and 
Sieves for Testing Purposes 

Ell - 15 

ASTM E1625 

1994 

Standard Test Method for Determining 
Biodegradability of Organic Chemicals in 
Semi- Continuous Activated Sludge (SCAS) 

Withdrawn Standard: ASTM 
E1625-94(2008) | Developed by 
Subcommittee: E47.04 
WITHDRAWN, NO 
REPLACEMENT 

ASTM E168 

1988 

Standard Practices for General Techniques 
of Infrared Quantitative Analysis 

Withdrawn Standard: ASTM 

E 168-06 Developed by 
Subcommittee: E 13.03 
WITHDRAWN, NO 
REPLACEMENT 
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No. 

Edition 

Title 

Superseded by: 

ASTM D4420 

1994 

Standard Test Method for Determination of 
Aromatics in Einished Gasoline by Gas 
Ghromatography 

Withdrawn Standard: ASTM 
D4420-94(1999)el | Developed 
by Subcommittee: D02.04.0L 
WITHDRAWN, REPLAGED 

BY D5580 

ASTM D4809 

1995 

Standard Test Method for Heat of 
Gombustion of Liquid Hydrocarbon Euels 
by Bomb Galorimeter (Precision Method) 

D4809 - 13 

ASTM E773 

1997 

Standard Test Method for Accelerated 
Weathering of Sealed Insulating Glass Units 

Withdrawn Standard: ASTM 
E773-01 Developed by 
Subcommittee: 
E06.22WITHDRAWN, NO 
REPLAGEMENT 

ASTM E774 

1997 

Standard Specifications for the 

Glassification of the Durability of Sealed 
Insulating Glass Units 

Withdrawn Standard: ASTM 
E774-97 Developed by 
Subcommittee: E06.22 
WITHDRAWN, NO 
REPLAGEMENT 

ASTM E169 

1987 

Standard Practices for General Techniques 
of Ultraviolet- Visible Quantitative Analysis 

E169 - 04(2014) 

ASTM D6420 

1999 

Standard Test Method for Determination of 
Gaseous Organic Gompounds by Direct 
Interface Gas Ghromatography-Mass 
Spectrometry 

D6420 - 99(2010) 
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No. 

Edition 

Title 

Superseded by: 

ASTM E145 

1994e 1 

Standard Specification for Gravity- 
Convection and Eorced- Ventilation Ovens 

E145 - 94(2011) 

ASTM E96 

1995 

Standard Test Methods for Water Vapor 
Transmission of Materials 

E96/E96M - 15 

ASTM E260 

1996 

Standard Practice for Packed Column Gas 
Chromatography 

E260 - 96(2011) 

ASTM E1006 

1986 (1997) 

Standard Specification for Entrainment 
Separators for Use in Marine Piping 
Applications 

P1006 - 86(2014)el 

ASTM E1007 

1986 (1996) e 1 

Standard Specification for Pipe-Line 
Expansion Joints of the Packed Slip Type 
for Marine Application 

P1007 - 86(2014) 

ASTM E711 

1987 (1992) 

Standard Test Method for Gross Calorific 
Value of Refuse-Derived Enel by the Bomb 
Calorimeter 

Withdrawn Standard: ASTM 
E711-87(2004) | Developed by 
Subcommittee: D34.03 
WITHDRAWN, NO 
REPLACEMENT 

ASTM E1020 

1986 (1996) e 1 

Standard Specification for Line-Blind 

Valves for Marine Applications 

E1020 - 86(2011) 

ASTM E1120 

1987 (1998) 

Standard Specification for Circular Metallic 
Bellows Type Expansion Joints for Piping 
Applications 

E1120 - 87(2015) 
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No. 

Edition 

Title 

Superseded by: 

ASTM E776 

1987 (1992) 

Standard Test Method for Eorms of 

Chlorine in Refuse-Derived Enel 

E776 - 87(2009) 

ASTM E1719 

1997 

Standard Test Method for Vapor Pressure of 
Liquids by Ebulliometry 

E1719- 12 

ASTM E1123 

1987 (1998) 

Standard Specification for Non-Metallic 
Expansion Joints 

E1123 - 87(2015) 

ASTM E1139 

1988 (1998) 

Standard Specification for Steam Traps and 
Drains 

E1139 - 88(2015) 

ASTM E681 

1985 

Standard Test Method for Concentration 
Limits of Elammability of Chemicals 

E681 - 09(2015) 

ASTM E1172 

1988 (1998) 

Standard Specification for Enel Oil Meters 
of the Volumetric Positive Displacement 
Type 

E1172 - 88(2015)el 

ASTM E1173 

1995 

Standard Specification for Thermosetting 
Resin Eiberglass Pipe and Eittings to be 

Used for Marine Applications 

E1173 - 01(2012) 

ASTM E775 

1987 (1992) 

Standard Test Methods for Total Sulfur in 
the Analysis Sample of Refuse-Derived 

Enel 

E775 - 15 
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ASTM Editions Incorporated by Reference 


No. 

Edition 

Title 

Superseded by: 

ASTM E885 

1988 

Standard Test Methods for Analyses of 
Metals in Refuse-Derived Fuel by Atomic 
Absorption Spectroscopy 

Withdrawn Standard: ASTM 
F885-88(2004) Developed by 
Subcommittee: 
D34.03WITHDRAWN, NO 
RFPLACFMFNT 

ASTM F1003 

1986 (1992) 

Standard Specification for Searchlights on 
Motor Lifeboats 

F1003 - 02(2012)el 

ASTM F1199 

1988 (1998) 

Standard Specification for Cast (All 
Temperatures and Pressures) and Welded 

Pipe Line Strainers (150 psig and 150 

Degrees F Maximum) 

F1199 - 88(2015) 

ASTM F1200 

1988 (1998) 

Standard Specification for Fabricated 
(Welded) Pipe Line Strainers (Above 150 
psig and 150°F) 

F1200 - 88(2010) 

ASTM F1201 

1988 (1998) 

Standard Specification for Fluid 

Conditioner Fittings in Piping Applications 
Above Zero Degrees F 

F1201 - 88(2010) 

ASTM F1014 

1992 

Standard Specification for Flashlights on 
Vessels 

F1014 - 02(2012)el 

ASTM F1121 

1987 (1998) 

Standard Specification for International 

Shore Connections for Marine Fire 
Applications 

F1121 - 87(2015) 


Page 27 of 30 




Case l:13-cv-01215-TSC Document 122-6 Filed 12/22/15 Page 221 of 231 


ASTM Editions Incorporated by Reference 


No. 

Edition 

Title 

Superseded by: 

ASTM F1193 

2006 

Standard Practice for Quality, Manufacture, 
and Construction of Amusement Rides and 
Devices 

E1193 - 14 

ASTM F1196 

1994 

Standard Specification for Sliding 

Watertight Door Assemblies 

E1196 - 00(2013) 

ASTM F1471 

1993 

Standard Test Method for Air Cleaning 
Performance of a High-Efficiency 

Particulate Air-Filter System 

E1471 - 09 

ASTM F1197 

1989 (1994) e 1 

Standard Specificatiion for Sliding 

Watertight Door Control Systems 

E1197- 00(2012) 

ASTM F1548 

1994 

Standard Specification for the Performance 
of Fittings for Use with Gasketed 

Mechanical Couplings Used in Piping 
Applications 

E1548 - 01(2012) 

ASTM F1271 

1990 (1995) e 1 

Standard Specification for Impact 

Attenuation of Surfacing Materials Within 
the Use Zone of Playground Equipment 

E1271 - 90(2012) 

ASTM F1321 

1992 

Standard Guide for Conducting a Stability 
Test (Lightweight Survey and Inclining 
Experiment) to Determine Light Ship 
Displacement and Centers of Gravity of a 
Vessel 

E1321 - 14 
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ASTM Editions Incorporated by Reference 


No. 

Edition 

Title 

Superseded by: 

ASTM F1323 

1998 

Standard Specification for Shipboard 
Incinerators 

F1323 - 14 

ASTM F462 

1979 (1999) 

Standard Consumer Safety Specification for 
Slip -Resistant Bathing Facilities 

F462 - 79(2007) 

ASTM F1546 / F 1546M 

1996 

Standard Specification for Fire Hose 

Nozzles 

F1546 - 96(2012)el 

ASTM F1950 

1999 

Standard Specification for Physical 
Information to be Transferred With Used 
Amusement Rides and Devices 

Withdrawn Standard: ASTM 
F1950-99 Developed by 
Subcommittee: F24.20 
WITHDRAWN, NO 
REPLACEMENT 

ASTM F1951 

1999 

Standard Specification for Determination of 
Accessibility of Surface Systems Under and 
Around Playground Equipment 

E1951 - 14 

ASTM F682 

1982a (1988) 

Standard Specification for Wrought Carbon 
Steel Sleeve-Type Pipe Couplings 

E682 - 82a(2014) 

ASTM F1957 

1999 

Standard Test Method for Composite Foam 
Hardness Durometer Hardness 

E1957- 99(2011) 

ASTM F631 

1980 (1985) 

Standard Method for Testing Full Scale 
Advancing Spill Removal Devices 

E631 - 15 

ASTM F715 

1981 (1986) 

Standard Methods of Testing Spill Control 
Barrier Membrane Materials 

E715 - 07(2012) 
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ASTM Editions Incorporated by Reference 


No. 

Edition 

Title 

Superseded by: 

ASTM F747 

1997 

Standard Terminology Relating to 
Amusement Rides and Devices 

E747 - 15 

ASTM F808 

1983 (1988) e 1 

Standard Guide for Gollecting Skimmer 
Performance Data in Uncontrolled 
Environments 

Withdrawn Standard: ASTM 
E808-83(1988) Developed by 
Subcommittee: E20.12 
WITHDRAWN, NO 
REPLAGEMENT 

ASTM G151 

1997 

Standard Practice for Exposing Nonmetallic 
Materials in Accelerated Test Devices that 
Use Laboratory Light Sources 

G151 - 10 

ASTM G154 

2000a 

Standard Practice for Operating Eluorescent 
Light Apparatus for UV Exposure of 
Nonmetallic Materials 

G154 - 12a 

ASTM G21 

1990 

Standard Practice for Determining 

Resistance of Synthetic Polymeric Materials 
to Eungi 

G21 - 15 
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EXHIBIT 98 
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NFPA Editions Incorporated by Reference 


No. 

Edition 

Title 

Superseded by: 

NFPA 1 

2003 

Uniform Fire Code 

2015 

NFPA 1 

2006 

Uniform Fire Code 

2015 

NFPA 11 

2005 

Standard for Low Medium and High Expansion 
Foam 

2016 

NFPA 12 

2005 

Standard on Carbon Dioxide Extinguishing 
Systems 

2015 

NFPA 10 

2002 

Standard for Portable Eire Extinguishers (Title of 
work on certificate of registration is “National 

Eire Codes Vol. 1-12 and Master Index”) 

2013 

NFPA 13 

2002 

Installation of Sprinkler Systems (Title of work 
on certificate of registration is “National Eire 
Codes Vol. 1-12 and Master Index”) 

2016 

NFPA 25 

2002 

Inspection, Testing and Maintenance of Water- 
Based Eire Protection Systems (Title of work on 
certificate of registration is “National Eire Codes 
Vol. 1-12 and Master Index”) 

2014 

NFPA 30 

2003 

Elammable and Combustible Liquids Code 

2015 

NFPA 54 

2006 

National Enel Gas Code 

2015 
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NFPA Editions Incorporated by Reference 


No. 

Edition 

Title 

Superseded by: 

NFPA 58 

2001 

Liquified Petroleum Gas Code (Title of work on 
certificate of registration is “National Fire Codes 
Vol 3”) 

2014 

NFPA 58 

2004 

Liquefied Petroleum Gas Code 

2014 

NFPA 59 

2004 

Utility LP Gas Plant Code 

2015 

NFPA 70 

1999 

National Electrical Code 

2014 

NFPA 70 

2005 

National Electrical Code 

2014 

NFPA 70 

2008 

National Electrical Code 

2014 

NFPA 70 

2011 

National Electrical Code 

2014 

NFPA 70 

2014 

National Electrical Code 

NA 

NFPA 72 

2002 

National Eire Alarm Code 

2016 

NFPA 99 

2005 

Health Care Eacilities Code 

2015 

NFPA 101 

2000 

Life Safety Code 

2015 

NFPA 101 

2003 

Life Safety Code 

2015 

NFPA 101 

2006 

Life Safety Code 

2015 

NFPA 704 

2007 

Standard System for the Identification of the 
Hazards of Materials for Emergency Response 

2012 
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ASHRAE Editions Incorporated by Reference 


No. 

Edition 

Title 

Superseded by: 

ANSI/ASHRAE/IES 90.1 

2010 

ANSI/ASHRAE/IESNA Standard 90 1-2010, 
Energy Standard for Buildings Except for Low- 
Rise Residential Buildings (I-P Edition) 

2013 

ANSI/ASHRAE/IESNA 90.1 

2007 

ANSI/ASHRAE/IESNA Standard 90 1-2007, 
Energy Standard for Buildings Except for Low- 
Rise Residential Buildings (I-P Edition) 

2013 

ANSI/ASHRAE/IESNA 90.1 

2004 

ANSI/ASHRAE/IESNA Standard 90 1-2004, 
Energy Standard for Buildings Except for Low- 
Rise Residential Buildings (I-P Edition) 

2013 

ASHRAE Handbook 

1993 

1993 ASHRAE Handbook: Eundamentals 
(I-P Edition) 

2013 


Page 1 of 1 




Case l:13-cv-01215-TSC Document 122-6 Filed 12/22/15 Page 229 of 231 


EXHIBIT 100 



ASTM International - About - Mission Statement 


Case l:13-cv-01215-TSC 



ASTM INTERNATIONAL 
Helping our world work better 


Document 122-6 Filed 12/22/15 Page 230 of 231 



PRODUCTS & SERVICES | GET INVOLVED | ABOUT | NEWS Languages | Contact | Cart 


About / Governance / Mission Statement 


Overview 

ASTM in the 
News 

Governance 
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ASTM 

Mission 

Statement 

Annual Report 

Board of 
Directors 

2015 Business 
Meeting 

History 

President's 

Column 

Global 

Cooperation 


Mission Statement 

Mission: 

Committed to serving global societal needs, ASTM International 
positively impacts public health and safety, consumer confidence and 
overall quality of life. We integrate consensus standards, developed with 
our international membership of volunteer technical experts, and 
innovative services to improve lives — Helping our world work better. 


Five Strategic Objectives 

1 . Leadership 

Promote focus on public health and safety, expand leadership position in 
the standards 

community and broaden the international use of ASTM products and 
services. 

2 . Global Technical Expertise 

Attract and retain technical experts from around the world by creating an 
intellectually 

and professionally rewarding collaborative environment that meets 
participant needs and 
expectations. 


Recommen 

ded 



• • • • 
• • • 


ASTM 

Training: 

Apply 

standards 

more 

effectively 

Train at our 
location or 
yours, and 
get 

instruction on 
the most 
important 
standards 
you use 


3 . Standards and Technical Content Development 

Always be relevant and continuously enhance the technical quality of 
standards and related 

content by providing a best-in-class, scalable development 
infrastructure. 


4 . Service Provider 

Understand global societal needs and service stakeholders through the 
integration of 
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5 . Organizational Vitality 

Provide an organizational culture of service and innovation with the 
appropriate resources to 

achieve ASTM.s mission — positioned to respond to the changing 
environment. 
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